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FOREWORD 

The Navy initiated the Navy Assessment and Control of Installation 
Po 11 utan ts (NACIP) program in OPNAVNOTE 6240 ser 45/33503 of 11 September 
1980. The purpose of the program is to systematica1ly identify, assess, 
and control contamination of the environment resulting from past hazardous 
materials management operations. 

An Initial Assessment Study (IAS) was performed at the Naval Air Sta-

...... • / 

tion (including the Fuel Depot), Jacksonville, Florida by a team of special- •. _ 
i sts from the Fred C. Hart Associates, Inc. , New York, New York. Further 
C ·rnfi rmation Studies under the NACIP program were recommended at several 
areas at the activity. Discussions dealing with significant findings, 
conclusions, and recommendations are presented in the earlier sections of 
the report. The later technical sections provide more in-depth discussion 
on important aspects of the study. · 

Questions regarding the NACIP program should be referred to the NACIP 
Program Di rector, NEE SA (Code 112N), Port Hueneme, CA 93043, AUTO VON 360-
3351, FTS 799-3351, or commercial (805) 982-3351. 

OQ~p\~el~~· ro:~. 
Env;ronmental Officer 

Naval Energy ana tnvironmental Support 
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EXECUTIVE SUMMARY 

The Initial Assessment Study (IAS) was performed for the Naval Air 
Station (NAS) Jacksonville, Florida and the Naval Fuel Depot (NFD) Jackson
ville, Florida as part of the Navy Assessment and Control of Installation 
Pollutants (NACIP) program, which has the objective of identifying, asses
sing and controlling environmental contamination resulting from past haz
ardous materials management. · 

The environmenta1 setting at NAS Jacksonville and NFD Jacksonville 
is characterized by geologic and hydrologic .conditions favoring the movement 
of pollutants with groundwater and migration of ·pollutants to the St. Johns 
River. In areas adjacent to both bases, groundwater is extensively used for 
both public and private water supply. 

Operations at NAS Jacksonville are primarily focused on providing 
services and materials to support operation of aviation activities. The 
operations generating - significant quantities of hazardous wastes, in 
genera 1, are confined to the Naval Air Rework Faci 1 ity (NARF). Operat i ans 
at NFD Jacksonville are focused on storage and supply of fuels. Hazardous 
waste generating operations are confined to tank cleaning. 

Based on information from historical records, aerial photographs, field 
inspections and personnel interviews, a total of 43 potentially contaminated 

-· 

sites were identified by the IAS study team at NAS Jacksonvi-lle and NFD 
Jacksonville. These sites include landfill areas, past storage areas, and • 
disposal sites. Each of the sites was evaluated with regard to contamina-
tion characteristics, migration pathways and pollutant receptors. 

The study concludes that, while none of the sites pose an immediate 
threat to human health or the environment, 11 warrant further investigation 
under the NACIP Program, to assess potential long-term impacts. The sites 
recommended for further investigation have been listed because of potential 
impacts on groundwater or surface water qua 1 i ty and consequent potent i a 1 
effects on human health or aquatic life in the St. Johns River. 

A Confirmation Study, involving actual sampling and monitoring of the 
11 sites, is recommended to confirm or deny the existence of the suspected 
contamination and to quantify the extent of any problems that may exist. 
The results of the Confirmation Study will be used to evaluate the necessity 
of conducting mitigating actions or clean-up operations. 

• 
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INITIAL ASSESSMENT STUDY 
OF 

NAVAL AIR STATION, JACKSONVILLE, FLORIDA 
AND 

NAVAL FUEL DEPOT, JACKSONVILLE, FLORIDA 

SECTION 1 
INTRODUCTION 

1.1 PURPOSE OF INITIAL ASSESSMENT STUDY 

As directed by the Chief of Naval Ope rat i ans ( CNO), the Naval 
Energy and Environmental Support Activity (NEESA), in conjunction 1t1i th the 
Ordnance Environmental Support Office (OESO), conducts Ini~ial Assessment 
Studies (IASs) to collect and evaluate evidence that indicates the existence 
of pollutants that may have contaminated a site and that pose a potential 
health hazard for people located on or off the installation. The IAS is the 
first phase of the Navy Assessment and Control of Installation Pollutants 
(NACIP) program. The objective of this program is to identify, assess and 
cont ro 1 environmental contamination from past hazardous materials storage, 
transfer, processing and disposal operations. The NACIP program was ini
tiated by OPNAVNOTE 6240 ser 45/733503 of 11 September 1980 and Marine Corps 
Order 6280.1 of 30 January 1981 . 

1. 2 SCOPE 

The Jacksonville Naval Complex is comprised of several activities. 
The activities included in the scope of this !AS are the Naval Air Station 
(NAS) Jacksonville, and the Naval Fuel Depot (NFD) Jacksonville. The Naval 
activities located at the Naval Station Mayport and the NAS Cecil Field are 
not discussed in this !AS. Of the several tenants at the NAS Jacksonville 
only those that are believed to have engaged in activities that involve the 
past storage or disposal of hazardous materials have been included in this 
study. These tenants are the Naval Regional Medical Center (NRMC) and the 
Naval Air Rework Facility (NARF). The remaining tenants at NAS, Jackson
ville such as the Armed Forces Reserve Center and the Naval Air Reserve 
Training Unit, are training groups that would not be expected to handle 
hazardous materials and therefore have not been included in this IAS. 

1.3 SEQUENCE OF EVENTS 

1. The NAS Jacksonville was designated for an IAS by CNO letter 
ser 451/397464 of 3 August 1981. 

2. The Commanding Officer of NAS was notified via Southern Divi
sion, Naval Facilities Engineering Command (SOUTHNAVFACENGCOM), by NEESA of 
the selection of NAS Jacksonville for an IAS. The NACIP Program Management 
Plan and Activity Support Requirements for the IAS were forwarded to the 
installation to outline assessment scope, provide guidelines to personnel, 
and request advance information for review by the IAS team . 
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3. NAS Jacksonvi 11 e and NFD Jacksonvi 11 e personne 1 were briefed • 
by NEESA Envlronmental Engineer Jeffery C. Heath. 

1 

4. Various government agencies were contacted for documents 
pertinent to the !AS effort. Agencies contacted included: 

a. NEESA Information Management Department 

b. NEESA Information Services Department 

c. NAVFAC Historian 
Naval Construction Battalion Center (NCBC) 
Port Hueneme, California 

d. Southern Division Naval Facilities Engineering Command 
Charleston, South Carolina 

e. Federal Records Center, East Pt., Georgia 

f. Mr. John Cannon 

g. 

Jacksonville Area Planning Board 
330 East Bay Street 
Room 401, Courthouse 
Jacksonville, Florida 32202 · 

Mr. Jay R. Carver 
State of Florida 
Department of Environmental Regulation 
St. Johns River Subdistrict 
3426 Bi 11 s Road 
Jacksonville, Florida 32207 

h. Ms. Ann Shipiro 
State of Florida 
Game and Freshwater Fish Commission 
Gainesville, Florida 

i. Mr. W. E. Keeler 
State of Florida 
Department of Transportation 
P.O. Box 1089 
Lake City, Florida 32055 

j. - Northeast Florida Regional Planning Council 
8641 Baypine Road 
Deerwood Center 
Jacksonville, Florida 

5. The on-site phase of the IAS was conducted from 28 June to 2 
July 1982. The information presented in this report is current as of the 
date of the on-site visit. The fqllowing personnel were assigned to the 
NACIP team and participated in the site visit: 

• 

• 
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Ms. Elizabeth B. Luecker, NEE SA Contract Coordinator 

Mr. Wayne K. Tusa, Project Director, Fred C. Hart Associ
ates (FCHA), 

Mr. Richard C. Dorrler, Team Leader, Hydrogeologist, FCHA 

Mr. Steven D. Caretsky, Environmental Engineer, FCHA 

Mr. W. Scott Butterfield, Biologist, FCHA 

Mr. James E. Shirk, P.E., Environmental Engineer, FCHA 

Dr. Barry North, Public Health Specialist, FCHA 

Mr. William Hudgins, Technical Consultant, Naval Opera
tions - NAS Jacksonville 

6. In addition to record reviews, interviews were conducted with 
present long-term and former employees. Ground and aerial tours of the 
installation were made and photographs were taken. Where possible, in
formation received from an interview was generally verified with one or more 
additional interviewers, or by comparison with documented data. 

1.4 SUBSEQUENT NACIP STUDIES 

The next phase of the NACIP Program is· the Confirmation Study. During 
Confirmation Studies, extensive sampling and monitoring is conducted to 
confirm or refute the existance of suspected contamination at sites iden
tified during an IAS. If significant contamination exists, the Confirmation 
Study recommends the types of remedial actions to be implemented. A Con
firmation Study is conducted only if the IAS concludes that: 

1. Sufficient evidence exists to suspect that the installation has 
contaminated areas, and 

2: The potential contamination may present a danger to: 

a. The health of civilians in adjoining communities or personnel 
within the base fenceline, or to 

b. The environment within or outside the installation. 

Further studies are not conducted under the NACIP program if these 
criteria are not met . 
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SECTION 2 
-

SIGNIFICANT FINDINGS 

2.1 GENERAL 

Significant findings relevant to potentially contaminated areas at 
Naval Air Station Jacksonville and Naval Fuel Depot Jacksonville have been 
catagorized as_ follows: (1) background conditions; (2) site operations; (3) 
waste disposal/spill sites; and (4) potential impacts. 

2.2 BACKGROUND 

The important background conditions with respect to hazardous 
waste management at NAS Jacksonvi 11 e and NFD Jacksonvi 11 e are summarized 
below in discussions of the following: (1) soils and geology; (2) 1t1ater 
resources; (3) ecology; and (4) population and land use. More detailed 
information on these subjects can be found in Section 5 of this report. 

2.2.1 Soils and Geology 

The highly permeable nature of the sandy soils found at the NAS 
and the NFO allow contaminants to migrate rapidly to the groundwater. Th'e 
groundwater of the shallow aquifer is found at a depth of less than 10 feet 
below most disposal sites. 

· A complex aquiclude, known as the Hawthorn Formation, acts as a 
confining bed to the deeper Floridan Aquifer and prevents downward percola
tion of contaminants from the shallow aquifer systems. 

2.2.2 Water Resources 

The principal source of water throughout the Jacksonville area is 
the Floridan Aquifer. Both the NAS and the NFD, as well as private and 
public water systems in the Jacksonville area, receive their potable water 
supplies from this deep artesian aquifer. 

At the NAS and vicinity, both the surficial sand and the porous 
limestone portions of the shallow aquifer are tapped as sources of domestic 
water supply (i.e., outdoor and/or indoor water use). Due to use as a 
potable water supply in some residences immediately off-base, and potential 
for contamination, the shallow aquifer is considered the one of primary 
concern for the purpose of this initial assessment study. 

At the NFD, the shallow aquifer is no longer utilized as a source 
of water. There are no known wells tapping the shallow aquifer, nor any 
residences in the vicinity of the NFD. For these reasons the shallow aqui
fer is not of concern at the NFD. 

2.2.3 Ecology 

The NAS and NFD at Jacksonvi 11 e are both located in the "fl at
woods11 section of Duval County where the predominant natural vegetation is 
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Other site operations that were considered in this initial assess
ment study included vehicle maintenance shops, boiler and power plants, 
incinerators, defense property disposal, pest control shops and the activi
ties of the Naval Regional Medical Center (NRMC). Additional information on 
these operations can be found in Sections 6.2, 6.3 and 6.4 of this report. 

2.3.2 Naval Fuel Depot 

The Government owns 149. 88 acres at Jacksonvi 11 e Navy Fuel Depot 
(NFO) and has a permanent easement on 30.88 acres. The NFO has 13 storage 
tanks ranging from 20,000 to 85,000 barrels with a total capacity of 880,000 
barrels assigned as follows: JP-4, one 80,000 barrel; JP-5, five 80,000 
barrels for a total of 400,000 barrels; DFM, one 80,000, two 85,000 and two 
55,000 for a total of 360,000 barrels; JP-8, one 20,000 barrel; and waste 
oil, one 20,000 barrel. There is an anti-pollution 11 L11 shaped fuel wharf 
with 34 feet of water capable of accomodating military and commercial tank
ers up to 38,000 dead weight tons while simultaneously performing barge 
operations on the opposite face of the pier. Also located on the station is 
a tank car loading rack with faci 1 i ti es for 12 cars and a 100 tank car 
classification yard. In addition, there are two truck loading racks. The 
administration buildings, warehouse, shops, tanks, pipelines, pumping sta
tions, loading facilities, pier and railroad trackage are permanent struc
tures. The remaining structures are temporary. 

2.4 WASTE TYPES ANO DISPOSAL SITES 

2.4.1 . Waste Types 

Wastes from non-ordnance operations include waste solvents, oil 
and spilled fuel, paint wastes and aqueous wastes containing toxic heavy 
metals, acids and caustics, cyanide, paint stripper wastes containing chlo
rinated solvents and phenolics·, metal scrap and other inert materials. Or
dnance operations generate a relatively minor quantity of waste and include 
rags and gloves containing Otto fuel. 

Aircraft· repair and maintenance operations in the past generated 
low-level radioactive radium paint wastes. Vacuum tubes and other aircraft 
instrument parts with ionizing radiation sources and luminous instrument 
dials were also disposed. Wastes from current medical radiological programs 
include biological specimens contaminated with low levels of radioisotopes. 

2.4.2 Disposal Sites 

Two waste disposal sites were previously identified and investi
gated by NAS Jacksonville personnel (Sites 26 and 27). The NACIP Team has 
identified an· additional 41 sites of concern (36 at NAS Jacksonville and 5 
at NFD Jacksonville). Therefore a total of 43 sites have been identified 
through an extensive records search and interviews with station personnel 
and retirees. The histories of site use, the types of waste disposed, the 
methods of disposal, the magnitude of spill incidents, and other character
istics related to the 41 sites not previously studied were investigated in 
detail. A description of waste disposal activities at each site is pre
sented in Section 6.6 and an evaluation of potentjal human health and envi
ronmental threats from contamination is presented in Section 3.3. 
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SECTION 3 

CONCLUSIONS 

The principal conclusion to be drawn from the review of records, 
interviews and site inspections by the NACIP Team is that the range of envi
ronmental problems at NAS Jacksonville and NFD Jacksonville is limited. The 
locations of _the 43 sites identified during the IAS activities at the NAS 
and NFO are shown in Figures 3.1-1 and 3.1-2 respectively. There were a 
total of 38 sites identified at the NAS of which 10 are concluded to pose a 
potential threat to human health or the environment. Two sites (No. 26 and 
27) were recommended for a Confirmation Study prior to this IAS and are in 
the process of clean-up. In addition, 5 sites were identified at the NFD of 
which 1 was concluded to pose a potential threat to human health and the 
environment. · 

3.2 WASTE DISPOSAL SITES 

A 11 known or suspected hazardous waste di sposa 1 sites i dent ifi ed 
by the IAS team were evaluated using a Confirmation Study Ranking· System 
(CSRS) developed by NEESA for the NACIP program. The system is a two-step 
procedure for systematically evaluating a site 1 s potential hazard to human 
health and the environment based on evidence collected during the IAS. 

Step one of the system is a flowchart that eliminates innocuous 
sites from further consideration. Step two is a ranking model that assigns 
a numerical score, within a range of 0 to 100, to indicate the potential 
severity of a site. Scores are a reflection of the characteristics of the 
wastes disposed of at a site, contaminant migration pathways and potential 
contaminant receptors on and off the installation. CSRS scores and engin
eering judgment are then used to evaluate the need for a Confirmation Study 
based on the criteria stipulated in Section 1.3. CSRS scores assigned to 
sites recommended for Confirmation Studies a 1 so assist Navy managers to 
establish priorities for accomplishing the recommended actions. 

A more detailed description of the Confirmation Study Ranking 
System is contained in NEESA Report 20.2-042. 

3.3 SITES RECOMMENDED FOR CONFIRMATION 

The sites discussed in this section, and listed on Table 3.2-1, 
have been recommended for confirmation based on the criteria presented in 
Section 1. 4. These conclusions are based on the NACIP team's thorouah 
evaluation of information obtained from a review of records, interviews a~d 
site inspections. 

3.3.l NAS Jacksonville 

3.3.1.1 Site No. 4, Pine Tree Area 

This site is located approximately 200 feet southeast of the 
sewage treatment plant chemistry laboratory, Building No. 261L. From 
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dominated by pine trees. The natural vegetative communities on both sides 
have been s i gni fi cant ly a 1 tered by past deve 1 opment and present forest 
management practices. Small but significant areas of wetlands occur on each 
site; freshwater tidal swamps and marshes on the NAS and salt marsh 1on the 
NFD. 

Both sites provide relatively good habitat for small mammals, 
birds, reptiles and amphibians in the forest management and wetlands areas. 
In addition, a freshwater fishery is managed in two ponds on the NAS. 

An active ba 1 d eagle (an endangered species) nest is 1 ocated on 
the· NAS at Dewey Park. Also, both sites are located adjacent ta the St. 
Johns River which is classified as critical habitat for the Florida manatee 
(seen at NAS) and a known habitat for the shortnosed sturgeon, both endan
gered species. The American alligator, a threatened species, has been 
observed on the NAS and can be expected on the NFD. 

2.2.4 Population and Land Use 

The population of the City of Jacksonville in 1980 was listed as 
584,100. This population and 766 square miles within the incorporated area 
of the city identifies it as the largest city in the state, and the 20th 
largest city in the nation. The consolidation of the Duval County govern
ments in 1968 resulted in Jacksonville be.coming the largest city in the 
nation in terms of land area. 

The Jacksonville Standard Metropolitan Statistical Area (SMSA) 
includes Nassau, Duval, Clay and St. Johns counties. The population of the 
Jacksonville SMSA as reported in 1980 was 739,100 and the total area is 
3,199 square miles. 

The land use in the vicinity of NAS is predominantly residential 
while the land use in the vicinity of NFD is predominantly industrial. 

2.3 

2.3.1 

SITE OPERATIONS 

Naval Air Station 

The principal mission of NAS Jacksonville is to maintain and 
operate facilities and provide services and material to support operations 
of aviation activities and units designated by the Chief of Naval Opera
tions. This mission has remained unchanged, for the most part, since the 
construction of the NAS in 1940. Past and present site operations are the 
source of materials now recognized as hazardous. This initial assessment 
study considered past site operati.ons falling into the following three cate
gories: (1) ordnance operati ans; (2) non-ordnance operat i ans; and ( 3) low 
level radiological operations. 

One of NAS Jacksonville's tenant activities, the Naval Air Rework 
Facility (NARF), is the station 1 s primary industrial operation, and conse
quently a major user of hazardous materials and generator of hazardous 
wastes. 

• 

•• 

• 
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Of the ·43 sites identified as potential sources of contamination, 
10 NAS Jacksonville sites and l NFD Jacksonville site satisfy the criteria 
1 i sted in Section 1. 3 and are therefore recommended for a Confirmation 
Study. These sites are listed in Table 3.3.1. 

The NACIP Team found that sites recommended for Confirmation 
Studies were, in general, characterized by natural conditions conducive to 

·migration of contaminants via groundwater and surface water, evidence in
dicating the potential for contamination and presence of a potential recep
tor population. Specifically, the permeable nature of the sandy soils found 
at NAS Jacksonville may permit contaminants to migrate to the groundwater. 
The groundwater is found at a depth of less than 10 feet at NAS 
Jacksonville. Many sites are within 1,000 feet of the St. Johns River or of 
storm drains that discharge into the river, which may provide a conduit for 
migration. Two endangered species are native to the area: the Florida 
manatee and the bald eagle. 
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• TABLE 3.2-1 

Sites for which a Confirmation Study is Recommended 

Site No. Oescri Et ion Ranking Score 

NAS 

4 Pine Tree Area 16 

9 Old Disposal Area (East of Fuel Farm) 14 

11 Hangar Building 101 53 

12 Old Test Cell Building 21 

14 Battery Shop 21 

15 Solvent and Paint Sludge Disposal Area (NARF) 48 

16 Storm Sewer Discharge (Black Point) * 
17 Glass Bead Disposal Area 52 

* 19 Old Gas Station 
30 01 d Drum Lot 8 

NFD 

5 Old Oil Pond and Land Spreading Area 10 

Recommended for confirmation by IAS Team (see Sec. 3 & 4) • 

• 
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approximately 1968 until 1975 this area was used for disposal of paint 
shavings and sewage sludge containing heavy metals, asbestos, oil and other 
petroleum products. Paint shavings were identified throughout the approx
imately 1 acre area. Sewage sludge was identified in an area approximately 
100 feet long by 100 feet wide. 

This site is characterized by hydrogeologic conditions that are 
conducive to migration towards the residential area to the northeast of the 
site. Leachate from this site may possibly contaminate potable water 
supplies. 

3.3.1.2 Site No. 9, Old Disposal Area (East of Fuel Farm) 

This site is located east of Catapult Road along the shoreline of 
the St. Johns River. This site contains garbage, construction debris and 
five 55-gallon drums. This material was disposed of for approximately one 
year during 1977 and 1978. Soil tests that were conducted by NAS personnel 
in this area have shown a high chromium level, 1ndicating that industrial 
wastes (i.e., chromium sludge) may have been disposed of. 

The concern at this site is the possible migration of metals into 
the St. Johns River. 

3.3.1.3 Site No. 11, Hangar Building 101 

Reportedly, waste solvents, oils and fuels have leaked beneath the 
floor boards of Hangar Building 101 for many years. Infiltration of waste 
solvents and other flammable liquids to the soils has also occurred. The 
potential for an explosion or fire and migration of solvents to the St. 
Johns River via storm sewers are the concerns at this site. 

3.3.1.4 Site No. 12, Old Test Cell Building 

Reportedly some interconnection of the storm, sanitary and in
dustri al sewer system in the old test cell area, Building 101 k, has oc
cured. In addition, numerous spills (one 55-gallon drum per week) of chemi
cals (waste oil, fuel and solvents) from ruptured or rvsted drums were 
reported at this site. The concern at this site is the potential contamina
tion of the St. Johns River due to migration of these hazardous materials 
into the storm sewer via infiltration/inflow or faulty connections. Speci
fically, wastes containing heavy metals may possibly contaminate the St. 
Johns River. 

3.3.1.5 Site No. 14, Battery Shoo 

The battery shop is located in Building 125. The shop contains a 
seepage pit where waste acids from lead-acid batteries were disposed. 
Approximately 100 gallons of waste were disposed here for 23 years. 

The concern at this site is the potential migration of wastes 
off-site resulting from the direct discharge of waste acid to the ground. 
Lead and sulfate in the waste may migrate to and impact the St. Johns River . 
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3.3.1.6 Site No. 15, Solvent and Paint Sludge Disposal Area (NARF) 

This area, approximately 100 feet x 100 feet, is located northeast 
of Building 970. This area was used for the disposal of waste solvents and 
paints until 1978. Based on current operations, it is estimated that up to 
2,000 gallons of these wastes were disposed of at this site annually for 10 
years, bringing the total quantity disposed at this site to approximately 
20,000 gallons. 

The major concern at this site is the contamination of the soils 
with wastes, such as electroplating wastes and paint sludges, that contain 
toxic metals, and solvent wastes, which due to their mobility, may contami
nate groundwater. Migration of these wastes to the St. Johns River poses a 
threat to fish, waterfowl and manatees (see 3.3.1.5). 

3.3.l.7 Site No. 16, Storm Sewer Discharae -- Black Point 

The storm sewer runs along Buildings 101, 50 and 795 discharges at 
Black Point. There is a recurring discharge of JP-5 fuel and oil that is 
believed to have come from the past disposal practices of a variety of 
sources in the NARF area. Waste oils and fuels that were spilled or dis
carded may be migrating via groundwater and infiltrating the storm sewer. 
An oil boom was installed at the outfall to contain the oil. Reportedly, 
over the years many chemical wastes from the NARF were disposed of by dis
charge into the storm sewer system. It is difficult to estimate the volume 
of material disposed of in this way, but it is likely that a variety of 
chemicals were discarded into the storm sewer at some time in the past . 
Given the type of operations conducted at the NARF, these chemicals were 
corrosive, and probably ate through the sewer line. From there, the chemi
cals were able to migrate into the groundwater. Now that chemicals are no 
longer in the sewer line, the chemicals in the groundwater may be migrating 
back into the storm sewer. This storm sewer would then act as a conduit for 
off-site migration of these hazardous materials in the groundwater. 
Migration of chemical wastes to the St. Johns River poses a threat to fish, 
waterfowl and manatees. · 

3.3.1.8 Site No. 17, Glass Bead Disposal Area 

This area is located across from the marina and approximately 
10-15 feet from the shoreline. The area was used for the disposal of spent 
glass beads used in the abrasive blasting operations conducted at the NARF. 
Di sposa 1 of the spent glass beads in this off-shore area occurred for a 
period of 16 years. There is visible evidence of a 11 glass bead bar" that 
has been created as a result of off-shore disposal. 

NARF personnel report that approximately 400,000 lbs of the glass 
beads are used per year, and it can be expected that 80% (approximately 
300,000 lbs) per year may have been disposed at this site. The glass beads 
contain cadmium, chromium, nickel and lead (Table 6.6-2). This site is 
characterized by the presence of abrasive blast grit that contains toxic 
metals. 

• 

• 
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3.3.1.9 Old Gas Station, Site No. 19 
. . 

This site is currently the base garden center. The site contains 
abandoned underground gasoline tanks. The abandoned gasoline tanks are 
possibly leaking gasoline into the ground where conditions are conducive to 
migration. This possibility may pose a threat to human health and the 
environment from explosion potenti a 1 and the potent i a 1 effect on aquatic 
1i in the St. Johns River (i.e. Florida manatee). 

3.3.1.10 Site No. 30, Old Orum Lot 

This site was used for the outdoor, unprotected storage of drums 
containing unused products. The drums were stored on Marsden Matting. 
Approximately 10,000 drums were stored at this site for 12 years. Although 
there is no visible evidence of environmental contamination at this site, 
reportedly, from time to time drums containing hazardous materials (i.e. 
PCB's, solvents, acids, paints, mineral spirits, pesticides) corroded or 
were damaged during handling and leaked their contents onto t~e ground. 

This site is characterized by hydrogeological conditions conducive 
to migration. Therefore, the possibility of migration of spilled hazardous 
materials exists. 

3.3.2 NFD Jacksonville 

3.3.2.l Site No. 5, Old Oil Pond and Land Spreading Area 

This site is located due east of Fifth Street in the general 
vicinity of facilities 3 and 4. The old pond area was excavated and diked 
in the 1950's. Through 1967 approximately 8,000 bbls of fuel oil contami
nated with water were disposed of in this area al on.g with garbage, wood, 
etc. In 1965 the pond was filled with soil. In 1967 approximately 5,000 
gallons of JP-5 fuel mixed with tetra ethyl lead sludge from cleaning tanks 
was disposed of in the old oil pond area. In 1971 the area was regraded and 
the oil/sludge contaminated soils were spread over a larger area. 

This site located approximately 500 feet from the St. Johns River 
is characterized by hydrogeological conditions conducive to migration of oil 
and meta 1 s into the St. Johns River. Al though uncontaminated waste o i1 is 
not considered hazardous by the state of Florida or US EPA the potential 
exists for the migration of oil and lead contaminants into the river . 
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SECTION 4 

RECOMMENDATIONS 

4.1 GENERAL 

Based on the discussions in Sections 2 and 3, 14 individual sites 
at the NAS Jacksonville and 1 site at the NFD Jacksonville have been identi
fied as potentially contaminated and pose a possible threat to human health 
or the environment, on or off the activity. The recommendations presented 
in this section are intended to be used as a guide in the development and 
implementation of the Confirmation Study. The recommendations outline the 
number of groundwater monitoring wells, types of samples to be taken. (i.e .. 
soil, water, sediment) and suspected contaminants for which testing should 
be conducted. Generally the recommendations have been developed on a site 
by site basis. However, due to their close proximity, sites 11, 12, 14, 15 
and 16 have been combined and considered as one area for Confirmation Stud
ies. The recommendations are specific to the site conditions and types of 
waste disposed. It is a 1 so recommended that the groundwater monitoring 
program, including monitoring well installation, be conducted in accordance 
with the guidance provided in the Groundwater Monitoring Guide, NEESA 20.2-
031 of March 1981. The number of groundwater monitoring wells recommended 
reflects the number of wells that are considered to be required to determine 
both the groundwater level and direction of flow and will provide ground
water samples for initial screening for contaminants. The location of each 
of these sites at NAS Jacksonville and NFD Jacksonville are shown on Figures 
4.1-1 and 4.1-2, respectively. · 

In addition to these site specific recommendations the following 
are general recommendations with respect to the activity:· 

1. It is recommended that NAS complete the identification and inven
tory of the wells on the activity. Ideally, this well search 
should be completed prior to the start of any Confirmation Studies 
proposed in this report. 

2. All the wells that are not in use at this time should be inspected 
and identified as suitable for future service or unusable. The 
wells that are unusable should be cemented and abandoned properly, 
and the wells that are deemed suitable for future service should 
be capped securely during the interim period that they are not in 
use. It is also recommended that the NAS contact the Jacksonville 
Department of Health, Welfare and Bio-Environmental Services 
(OHWBES) for proper abandonment techniques and to ensure compl i
ance with all applicable laws and regulations. 

3. During the confirmation level phase of the NACIP program the USGS 
should be consulted regarding the impacts to Drummond Creek from 
the City of Jacksonville landfill (Section 5.3.6.5) . 
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Figure 4.1-1 SPILL/DISPOSAL SITES RECOMMENDED 
FOR CONFIRMATION STUDY AT NAS JACKSONVILLE. 
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CONFIRMATION STUDY 

A Confirmation Study should be conducted at the following sites: 

NAS JACKSONVILLE 

Site No. 4 - Pine Tree Area 
Site No. 9 - Old Disposal Area (East of Fuel Farm) 
Site No. 11 - Hangar Building 101 
Site No. 12 - Old Test Cell Building 
Site No. 14 - Battery Shop 
Site No. 15 - Solvent and Paint Sludge Disposal Area (NARF) 
Site No. 16 - Storm Sewer Discharge (Black Point) 
Site No. 17 - Glass Bead Disposal Area 
Site No. 19 - Old Gas Station 
Site No. 30 - Old Drum Lot 

NFD JACKSONVILLE 

Site No. 5 - Old Oil Pond and Land Spreading Area 

4.2.1 NAS Jacksonville 

4.2.1.1 Confirmation Site No. 4, Pine Tree Area 

• 

Groundwater monitoring wells: Four shallow wells, 411 Polyvinyl 
Chloride (PVC), screened to a depth of 20 feet • 
below the water level. · 

Type of samples: Groundwater 

Number of samples: Four 

Testing parameters: Chromiu111. (Cr), Cadmium (.Cd), Lead (Pb), Cya
nide (CN ), Nickel (Ni), water level measure
ment, Total Organic Carbon (TOC), Total Or
ganic Halogens (TOX), pH, specific conductance 
(SC), temperature. 

Frequency: Quarterly for 1 year 

Remarks: If contamination is detected in the sample, 
additional monitoring wells may be required to 
determine the contaminant concentrat i ans and 
the extent and rate of migration of the plume. 

4.2.1.2 Confirmation Site No. 9, Old Disposal Area (East of Fuel Farm) 

Groundwater monitoring wells: Three shallow wells, 4" PVC, 
screened to a depth of 20 feet below the water 
level. 

Types of samples: Groundwater • 
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Number of samples: Three 

Frequency: One time sampling 

Testing parameters: pH, Tota 1 Organic Carbon (TOC), _Tota 1 Dis
so l ved Solids (TDS), Cr, Cd, Pb, CN , oils and 
grease, water level measurement, SC, tempera
ture, TOX. 

4.2.1.3 Confirmation Studv Area 11 A11 (Includes Site Nos. 11, 12, 14, 15. 
and 1 

Site No. 11, Hangar Building 101 
Site No. 12, Old Test Cell Building 
Site No. 14, Battery Shop 
Site No. 15, Solvent and Paint Sludge Disposal Area (NARF) 
Site No. 16, Storm Sewer Discharge (Black Point) 

Sites 11, 12, 14, 15, and 16 are located within the boundaries of 
the NARF. The close proximity of the sites, similarity in types of hazard
ous materials used in the operations, past disposal practices, potential 
pathways of migration between these sites (i.e., sewer system, surface 
runoff and air) and similar hydrogeological conditions in the area make it 
practical from an environmental, engineering and economic standpoint to 
consider the NARF area as a single site for the purpose of conducting a 
Confirmation Study. The quantity of hazardous materials used there, the 
conditi ans of the bui 1 dings and sewer systems and past di sposa 1 practices 
all contribute to the potential human health threat (i.e., explosion, direct 
contact and inhalation of toxic vapors). Furthermore, the hydrogeological 
conditions are conducive to migration, posing a threat to potable water 
supplies and aquatic life in the St. Johns River. 

The Confirmation Study in Area A should be conducted as a three 
phase program with each phase contingent upon the results of the proceeding 
phase. 

Phase I: Type of Samples: Air quality 

Number of Samples: Samp 1 i ng to be conducted in basements of 
NARF bui 1 dings, (Hangar 101) adjacent to 
foundations, and in parking area 

Test Parameters: Organic vapors 

Frequency: One time sampling using portable sur 11ey 
equipment (organic vapor analyzer, photo~ 
ionization detector) 

Remarks: If organic vapors are detected during 
Phase I of the program additional air 
samples should be taken to identify 
specific contaminants. The results of 
this survey will be used in the design 
and implementation of Phase II. 
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Storm water, sample storm sewer from 
outfall, back through NARF to determine 
area where contaminants are entering. 
Samples should be taken during periods of 
low flow in order to get an indication of 
contamination in base fl ow (i.e. , ground
water contribution). 

Number of Samples: One at each selected manhole 

Testing Parameters: Cr, Ni, Cd, Pb, oils and grease, pH, TOC, 
TOX, SC 

Frequency: 

Remarks: 

One time sampling 

If contaminants are detected in the storm 
sewer, Phase III should be implemented. 

Phase III: Groundwater Monitoring Wells: Four shallow wells, 411 PVC, 
screened to a depth of 20 feet below the 
water l eve 1. 

Type of Samples: Groundwater 

Number of Samples: Four 

• 

Testing Parameters: Cr, Cd, Ni, Pb, CN , pH, water level •. 
measurement, TOX, TOC, SC, temperature 

Frequency: 

Remarks: 

Quarterly for 1 year 

If contamination is detected in the wells 
during the initial screening, additional 
monitoring wells should be installed to 
determine the contaminant concentrations 
in the plume and the extent and rate of 
migration. 

4.2.1.4 Confirmation Site No. 17, Glass Bead Disposal Area 

Type of Samples: Sediment 

Number of Samples: Five samples spaced approximately 50 feet 
apart extending from the shore 1 i ne into 
the St. Johns River 

Frequency: One time sampling 

Testing Parameters: Total metals, EP toxicity 

Remarks: If contamination is detected during the 
initial screening, additional samples may 
be taken (over a wider area and at 
greater depths) to determine the boundar
ies of the contaminated area. • 
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4.2.1.5 Confirmation Site No.19, Old Gas Station 

The old gas station area should be surveyed using metal detectors 
to determine if the underground storage tanks have been removed. If the 
tanks have not been removed they should be tested for contents, (e.g. diesel 
fuel, gasoline). 

Phase I: 

Phase II: 

Types of samples: Liquid 

Number of samp 1 es: One per tank 

Frequency: One time sampling 

Testing Parameters: Tetraethyl lead, oils and grease 

Remarks: If the tanks have been abandoned full of 
gasoline, leaks may have occurred. Phase 
II should be implemented. 

Groundwater monitoring we 11 s: Three sha 11 ow we 11 s, 411 PVC. 

Type of Samp 1 es: 

screened to a depth ·of 20 feet below the 
water l eve 1 . 

Groundwater 

Number of samp 1 es: Three 

Testing Parameters: Oils and grease, tetraethyl lead 

Frequency: 

Remarks: 

One time sampling 

If contamination is detected in the wells 
during the initial screening additional 
monitoring wells should be installed to 
determine the contaminant concentrations 
in the plume and the extent and rate of 
migration. 

4.2.1.6 Confirmation Site No. 30, Old Drum Lot 

Groundwater monitoring wells: Three shallow wells, 4" PVC, 
screened to a depth of 20 feet below the 
water level 

Type of samp 1 e.s: Groundwater 

Number of samples: Three 

Testing Parameters: TOX, SC, pH, TOC, water level measure
ment, temperature 

Frequency: Quarterly for 1 year 
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Remarks: If contamination is detected in the wells ~· 
during -the initial screening additional 
monitoring wells should be inHalled tor 
determine the contaminant concentrat i ans 

4.2.2 NFO Jacksonville 

in the plume and the extent and rate of 
migration. 

4.2.2.1 Confirmation Site No. 5, Old Oil Pond and Land Disposal Area 

Groundwater monitoring wells: Three shallow wells, 4" PVC, 
screened to a depth of 20 feet below the 
water level. 

Type of samples: Soi 1 and groundwater 

Number of samp 1 es: Three 

Testing Parameters: Oil and grease, tetraethyl lead, water 
level measurement, pH, SC, temperature 

Frequency: 

Remarks: 

Quarterly for 1 year 

If contamination is detected in the wells 
during the initial screening, additional 
monitoring wells should be installed to 
determine the extent and rate of mi gra
t ion. • 

• 
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SECTION 5 

BACKGROUND 

GENERAL 

Location and Organization 

t~et\Le' 

~i~ 
\~ }!.,~ 

Several major naval activities comprise the Jacksonville Florida 
Naval Complex. The two areas that are the subject of this IAS are the Naval 
Air. Station (NAS) Jacksonville, which includes the Naval Regional Medical 
Center (NRMC) and the Naval Air Rework Facility (NARF), and the Naval Fuel 
Decot (NFD) Jacksonville. The Naval Activities located at the Naval Station 
Mayport and the NAS Cecil Field are not discussed in this IAS. 

Both the NAS and the NFD are 1 ocated in Duval County and 3.re 
within the lim-its of the city of Jacksonville, Florida. Jacksonville is 
located in northeastern Florida, approximately 15 miles from the Atlantic 
Ocean and along the St. Johns River (Figure 5.1-1). 

The NAS Jacksonville is located in southern Duval County approxi~ 
mately 10 miles south of the central business district of the city of Jack
sonvil .1 e. The station occupies approximately 3, 800 acres of land on the 
west bank of the St. Johns River upstream from Jacksonville. The operating 
portion of the NAS lies between Highway 17 and the St. Johns River; however, 
the station also occupies 515 acres west of Highway 17. Within the physical 

_ / b~ the station are severa 1 separate naval tenant commands. 

~ The NFO Jacksonvi 11 e is al so located in Duva 1 County and is ap-
proximately 7 miles north of the Jacksonville Central Business District and 
about 1 mi 1 e east of the intersection of Interstate 95 and State Highway 
105. This activity encompasses 181 acres on the west bank of the St. Johns 
River downstream from Jacksonvi 11 e. The NFO is located on the northern 
(western) bank of the St. Johns River at river mile 16. A 38-foot channel 
provides access to the Atlantic Ocean, and to the Atlantic Intracoastal 
Waterway. The depot consists of 149. 88 acres of government owned land and 
30.88 acres on permanent easement. There are 13 fuel storage tanks within 
the depot ranging form 20,000 to 85,000 barrels with a total capacity of 
880,000 barrels. Additionally, the depot includes a fueling wharf, tank car 
loading rack and other support buildings, both permanent and temporary. The 
NFD became a department of the Naval Supply Center (NSC), an activity lo
cated at the NAS, when the NSC was established in Octooer 1982. 

5.1. 2 Command and Tenant Command Relationshio~ and Missions 

The NAS Jacksonville has the primary mission function of "main
taining and operating facilities and providing services and material to sup
port operations of aviation activities and units designated by the Chief of 
Naval Operations. 11 As the hub of several major naval activities within the 
Jacksonville, Florida Naval Complex, the NAS has a multitude of assigned 
missions and several tenants. Two of these tenants, the NRMC and the NARF, 
are believed to have engaged in activities that involved the storage, trans
fer, processing or disposal of hazardous materials and have therefore been 
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included as part of this IAS. The rema1 n1 ng tenants, such as the Armed 
Forces Reserve Center and the Naval Air Reserve Training Unit, are training 

1divisions that would not be expected to handle hazardous materials and thus 
have not been included in this IAS. 

The primary mission of the NFD is to receive, store and distribute 
petro 1 eum products required for the support of assigned fleet uni ts and 
shore activities, and to furnish necessary administrative services· and 
maintenance functions incidental to these operations. There are no tenants 
within the physical boundaries of the NFD property. 

Naval Regional Medical Center 

Although almost completely surrounded by the NA$, the NRMC exists 
as an entirely separate command. The mission assigned to the NRMC is to 
provide general clinical and hospitalization services for active duty mili
tary personne 1 and their dependents; to cooperate with mi 1 i tary and ci vi 1 
authorities in matters pertaining to health, sanitation, local disaster and 
other emergencies; and to fulfill a number of other specific functions. The 
mission is achieved through services provided at a 400-bed hospital and 
support buildings on 73.6 acres. 

Nav~l Air Rework Facility 

The NARF is a major command within NAS Jacksonville. The mission 
assigned to NARF is to maintain and operate facilities; perform a complete 
range of depot·level rework operations on designated naval aircraft, en
gines, their components and accessories, and equipment; provide engineering 
services in the development of chang·es in hardware design; and furnish 
technical services on aircraft maintenance and logistic problems. The NARF 
consists of a total of 45 buildings. 

5.2 HISTORY 

The idea for a NAS Jacksonville was originally conceived by the 
Hepburn Board in 1938. It was primarily planned for seaplane support. This 
operational requirement largely determined its final location; adjoining a 
two- to three-mile wide stretch of the St. Johns River at Black Point, just 
south of Jacksonville. Officials of Duval County offered to donate the land 
required for the station and, upon acceptance by the Navy Department, county 
bonds were marketed and the land was acquired. Additional usable land was 
acquired by the hydraulic fi 11 of marshes a 1 ong the St. Johns River in the 
northeastern part of the area. 

When conceived, the concept for the station included f aci 1 it i es 
for pilot training and a Navy Aviation Trades School (NAT) for ground crew
men. The NAS was commissioned on 15 October 1940. With the advent of World 
War II, the physical size of the facility was more than doubled, and mili
tary functions were geared to supporting the war effort. During 1942, the 
primary training of pilots was phased out and the station became the head
quarters for the Chief of Naval Operational Training (CNAOPTRA), the final 
training phase before fleet assignment. The NAT School became the Naval Air 
Technical Training Center (NATTC) under the Chief of Naval Air Technical 
Training, NAS Memphis. The operational areas of the station still main-
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tained coastal protection with seaplanes (PBY's). The facility reached a 
peak of 42,000 naval personnel and 11,000 civilians by 1946. 

At the end of World War II NAS Jacksonville was devoted entirely 
to aviation training. In 1945 CNAOPTRA was redesignated Chief Naval Air 
Advanced Training (CNAVANTRA) but this mission, and that of the station, 
remained basically the same. In July 1946 the Seventh Naval District was 
transferred from Miami, Florida to NAS Jacksonville, as a jofnt command with 
CNAVANTRA. On 5 April 1948 the transfer of CNAVANTRA, and all training 
faci 1 i ti es, to NAS Corpus Christi, Texas was announced and the move was 
comp 1 eted on 15 November 1948. The NATTC Jacksonvi 11 e was transferred and 
consolidated with the NATTC at NAS Memphis. 

Due to this relocation there was some doubt as to the continued 
requirement for NAS Jacksonvi 11 e. The Office of the Chief of Nava 1 Opera
tions (CNO) however, made the decision to return to the originally planned 
concept as a Fleet Air Operational Support Base at that time. Therefore, as 
CNAVANTRA activities moved to NAS Corpus Christi, operational squadrons 
replaced them. By January 1949, the station was devoted to support of 
operational carrier squadrons with fleet squadrons assigned to Commander, 
Naval Air Bases, Sixth District (Now COMSEABAS EDASWWINGSLANT) and patrol 
squadrons assigned to Combat Patrol Wing (COMPAnJING) Eleven. On 1 January 
1951, the NATTC and Marine Air Division (MAO) activities were reactivated in 
support of the Korean build-up of facilities. This joint operational and 
training status continues to this time. 

The NARF, a tenant of NAS Jacksonville, has been a major part of 
the activity since 1940. It was originally the NAS Assembly and Repair 
Department. Its mission has been the maintenance, repair and inspection of 
aircraft and aircraft components. Peak workload at the NARF occurred in 
1945 when 7,300 employees, including 3,500 military personnel were on board. 
In 1965 the NARF became the East Coast designated overhaul port for 3 
attack-type aircraft, the A-4 Skyhawk, the A-5 Vigilante and the A-7 
Corsair. As of 1 April 1967 the Assembly and Repair Department (NAS 
Jacksonville) became a separate command, the NARF. The facility includes 45 
buildings occupying approximately 33 acres. 

The NFD was originally constructed on approximately 142 acres by 
the Army during World War II as the terminus of a pipeline from the Gulf of 
Mexico. It was to be used to barge fuel north along the intracoastal water
way. The purpose of the pl an was to avoid shipping by tanker a 1 ong the 
Atlantic Coast due to the presence of enemy submarines. The war ended 
before the pipeline was completed and, in 1947, the NFD was transferred to 
the Reconstruction Finance Corporation for disposal. The Navy Department ac
quired it in 1949 to provide AVGAS storage for the NAS Jacksonville and as a 
Fleet Refueling Unit. The pipeline, meanwhile, was dismantled and sold as 
surplus material. 

From 1949' to 1951, the NFD operated as part of the NAS Jackson
vi 11 e, and consisted of four tanks with a capacity of 280,000 barrels. On 
26 April 1951, the NFO was established as an independent activity under the 
management control of Naval Supply Systems Command (NAVSUP) and the military 
command of Commanding Officer, NAS Jacksonville. An additional 300 acres of 
land was acquired, and in 1951 the first increment of an expansion program 
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was completed. This expansion added seven 80,000 barrel floating roof tanks 
and two 20, 000 barrel tanks to the NFD 1 s storage, bringing the capacity to 
its current total of 880,000 barrels. The four original tanks were con
verted to NSFO to support fleet units at Naval Station, Mayport, and the new 
tanks were used for aviation fuels in support of NAS Jacksonville. The 
second increment of the plan, providing for 690,000 barrels of additional 
storage, was subsequently cancelled when it became apparent that the storage 
facilities were adequate to meet the existing requirements in the area. 

In 1967, 181 acres were declared in excess of the requirements of 
the Navy, and were transferred to the U.S. Marine Corps Reserve. An addi
tional 90 acres were sold to commercial interests in 1973. 

Effecti'Je 1 April 1967, the military control was redelegated to 
Naval Supply Systems Command. On 1March1976, the NFD was designated as a 
DFSC Terminal and included the accountability of fuel stored at Na'1al Sta
tion, Mayport. A highlight in the history of the NFD occurred in September 
1978 1tihen it was awarded the 1977 Secretary of the Navy Envi ronmenta 1 Pro
tection Award for a small shore activity. This achievement was culminated 
with NFO being chosen to represent the entire Navy for the pres ti gi ous 
Secretary of Defense Envi ronmenta 1 Protection Award. On 1 July 1980, NFD 
acquired the Mayport Fuel Division as a functional transfer from the Naval 
Station, Mayport. On 1 October 1982 NFD became a department of the newly 
established NSC Jacksonville. 

5.3 

5.3.1 

PHYSICAL FEATURES 

General 

The entire state of Florida is located within the Coastal Plain 
physiographic province. The ground surface relief is very moderate with 
topographic highs rarely exceeding 200 feet above sea 1eve1. The Co as ta l 
Plain groundwater region, coinciding with the Coastal Plain physiographic 
province, contains abundant supplies of both surface and groundwater. 
Areally extensive deposits of sands, gravels and permeable limestones of 
considerable th1 ckness are found in the region. Large amounts of ground
water can be obtained from individual wells throughout the entire region. 

5.3.2 Climatology 

The climate of the Jacksonville area is humid subtropical. Typi
cally the summers are long, hot and humid and the winters are short and 
mild, with occasional frost from November through February. The Atlantic 
Ocean and the Gulf Stream have a moderating influence on both the minimum 
and maxi mum temperatures. The average annual temperature is approximately 
70 degrees ranging from the mid 50 1 s in January to the low SO's in July. 
The area has an average annual rainfall of approximately 53 inches with half 
the annual precipition falling between June and September (see Table 5.3-1). ' 
Most of the summer rain comes from short duration thunderstorms that occur 
almost every other day. These showers are often extremely heavy and can 
cause localized flooding and runoff problems. The area is also subjected to 
tornadoes each year . 



TAIHL 5. 3-1 

CI imal ic Oala 
Jacksonville, Flori{la 

Afr Temperatures Pl'ecipitation Humidity Wind Speed (Knols) Mean Number Days 
Normal Avg. Normal 24 llr Mean Prevail Max Speed/ Ptly 

Month Max Mi II Monthl:t Total Max 7 am 1 am Speed Dir. Oi r. Clear Cldy ~ ~ ou 

January 67 45 56 2.45 3.02 87 56 7.5 NW 34S 9 9 13 5 
February 69 47 57 2.91 3.84 86 52 8.6 WSW 45NE 9 7 12 4 
March 73 '51 62 3.49 3.21 85 49 8.5 NW 38W 9 10 12 3 
April 80 58 69 3.55 4.88 84 47 8.3 SE 42SW 10 10 10 2 
May 86 65 76 3. 4 7 5.09 83 48 7.8 WSW 44E IO 12 9 2 
June 91 71 81 6.33 5.93 85 55 7.6 SW 66NE 6 12 12 l 
July 92 73 83 7.68 10. 09 87 57 7.0 SW 43SW 4 15 12 1 
August 91 73 82 6.85 7.93 90 59 6. 7 SW 39NE 5 16 10 1 
September 88 71 79 7.56 10.17 90 62 7.8 NE 71N 5 11 M 1 
October 80 62 71 S. 16 6.66 90 57 7.8 NE 63E 11 8 12 3 
November 72 51 62 1. 69 4.21 88 55 7.5 NW 52S 12 8 10 5 Ul 

I December 67 4-5 S6 2.22 2.51 88 57 7.2 NW 54N 9 9 J3 5 Ol 

• • • 
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The entire Gulf and East Coast of the United States are subject to 
tropical hurricanes, but major hurricanes are relatively rare events at any 
location. Most occur in August, September and October, but the six-month 
period after 1 June to 30 November is considered the Atlantic hurricane 
season. On the average, six Atlantic hurricanes occur each year, but there 
have been significant deviations from the average. 

In August 1964 hurricane Dora entered the Florida coast between 
St. Augustine and Jacksonvi 11 e. St. Augustine recorded winds of 125 mil es 
per hour and total damage exceeded S50 million. Dora was the first hurri
cane on record to move inland from the east over northeastern Florida. 

In September 1979 hurricane David claimed 1,200 lives in the 
Caribbean and property and crops damage in excess of $1.5 billion. 1..Jhen it 
arrived in the U.S. it had lost much of its power, but swept the Atlantic 
c::iast from Florida to Maine, claiming 19 lives and causing more than S500 
million in damages. This storm passed over the Jacksonville area from the 
south. 

Passing hurricanes and tropical storms have their greatest impact 
through prolonged rains and high tides causing flooding problems that are 
usually considered equivalent to 100-year storm events (see Figures 5.3-1 
and 5.3-2). The immediate river shoreline is most affected by such storms 
due to the exposure to the maximum effect of winds from the northeast and 
southeast. Under· flooding conditions, hazardous materials stored or dis
posed in low areas (approximately below elevation 6 feet above mean sea 
level [msl]), adjacent to shoreline of the St. Johns River, would be subject 
to migration by floating or washing away to other areas off property and 
spreading of contaminants on property due to damaged or 1 eaking container 
systems. As is indicated on Figure 5.3-3, the 1-year 24-hour rainfall for 
the Jacksonville area would be 4 inches. 

5.3.3 Topography 

The topography in northeast Florida is mostly low, gentle to flat, 
and composed of a series of ancient marine terraces. These terraces were 
formed in the Pleistocene (glacial period) when the sea was relatively 
stationary at various higher levels than the present sea 1eve1. 1..Jhen the 
sea dropped to a lower level, the sea floor emerged as a level plain or 
terrace and the landward edge of each terrace became an abandoned shoreline, 
which is generally marked by low scarp. 

The highest altitude in Duval County is about 190 feet above msl 
in the extreme southwest corner of the county, along the eastern slope of a 
prominent topographic feature known as "Trai 1 Ridge." Tra i 1 Ridge is a 
remnant of the highest ancient marine terrace (Cohaire) in Duval County. 
The terraces para 11e1 the present Atlantic shore 1 i ne and become progres
sively lower from west to east (Fairchild, R.W., 1972). 

Surface drainage in the area is primarily controlled by the ter
race. Each terrace is bounded along its east seaward edge by remnants of a 
beach ridge parallel to the ancient shore line. These ridges direct runoff 
so that the streams flow parallel to the ancient shorelines, e.g., St. Johns 
River at the NAS (Figure 5.3-4). A feature of this topography in the flat 
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• Geraghty & Miller, Inc. 

• 

• 

Old Drum Lot {Site No. 30) 

Findings and Recommendations 

Resampl ing of soils at th'e Old Drum Lot, as recommended 

in the verification study, indicates that 2 of the six soil 

samples contained cadmium slightly exceeding the EP toxicity 

limit of 1.0 ppm Cd. Sample Nos. 3 and 4 contained 1.04 and 

1.18 ppm Cd, respectively (Figure 9 and Appendix C, Section 

3) • Lead content of all samples was .relatively low and 

within acceptable limits. Al though contaminated soi ls had 

been removed from the site prior to sampling, it appears that 

some contaminated soil remains. 

Water-level elevations determined on September 19, 1985, 

are also given in this illustration. As indicated, the 

highest '"ater-table elevation (20.8 ft) was determined at 

30-5. Lithologic logs for 30-4 and 30-5 are g1ven in Table 

3; chemical analyses in Appendix C, Section 3. 

Monitor well NAS 30-1 was resarnpled, as recommended, and 

found to be free of VOCs and heavy metals. Samples from the 

newly installed monitor well 30-4 were also free of VOCs and 

heavy metals. Well 3 0-5, however, contained a total of 29 

ug/l voes, chiefly toluene (11 ug/l) and TCE (7 ug/l). The 

~etal content of the sample was low and below drinking water 

standards. 

27 



Geraghty & Miller, Inc. 

OLD ORUM 
STORAGE LOT 

SITE NO. 30 

EXPLANATION 

NA$30-1 MONITOR WELL DESIGNATION 

• 19.8 WATER-LEVEL ELEVATION 
CFT. MSLJ 9/19/85 

JJ;,.
1 

SOIL SAMPLING SITE 

Figure 9. I..ccation Wells and sampling Sites, NAS Site No. 30 
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mahrshyd a~eas n~rtheast of J~cksonvdille, and in the vicinity of the NFD, is • 
tat r~1nage 1s more sluggish an the streams often form a dentritic pat~ 
tern (F1gure 5.3-5). Because of the low relief over much of the area, 
drainage divides are often difficult or impossible to define. The terraces 
also play a significant role in determining the configuration of the poten-
t i ometri c surface of the sha 11 ow aquifer system. The potenti ometri c sur-
face, based on water levels in wells that penetrate the shallow aquifer 
system, roughly follows the contour of the land surface. As a result, the 
potentiometric surface is highest where the terraces are highest and lowest 
where they are lowest. This topic is discussed in greater detail in Section 
5.3.7.1. 

The elevation of the land surface at the NAS varies from a high of 
about 35 feet msl near the center of the southern portion of the base (at 
the former registered disposal site), to a low of 0 feet msl at the St. 
Johns River. This topographic high forms an elongated ridge oriented in a 
northeast-southwest direction (see Figure 5.3-4). The land slopes gradually 
away from the topographic high in all directions with the greatest relief 
occurring to the east-southeast. 

5.3.4 Geology 

In the Jacksonville area, supplies of fresh water are obtained 
entirely from wells drilled into the soil and rock formations that comprise 
the aquifer systems. In order to assess the potential for contamination of 
these groundwater supplies it is first, necessary to differentiate the vari- • 
ous geologic formations and to determine their water bearing properties. 

The geologic formations are fairly well defined throughout the 
Jacksonville area due to the many deep wells and the diligence of the state 
and oil company geologists who provided detailed geologic logs and strati
graphic interpretations. Examples of geologic logs of wells (W-27, W-514 
and W-661) at and near the NAS, obtained from the Florida Bureau of Geology, 
Tallahassee, - Florida, are provided in Appendix A. Geologic logs such as 
these allow the construction of detailed geologic cross sections and thus 
provide the basis for evaluating subsurface conditions at the NAS and NFD. 

The majority of the Florida Peninsula is made up of Eocene and 
Oligocene aged limestones and dolomites. These carbonate rocks, which form 
the Floridan Aquifer, were deposited in an environment simi1ar to today's 
Bahama Boulas. Except for the more central and western portions of Florida, 
these older carbonate rocks were covered by Miocene and more recent aged 
phosphate sandy clays, coarse to fine sand, shell and friable limestone 
beds. As indicated on Table 5.3-2, these more recent unconsolidated de
posits form the aquicludes and shallow aquifer systems in Duval County, 
including the NAS and NFD. The areal distribution of the various aged 
formations throughout the Florida Peninusla is shown on the Generalized 
Geologic Map (Figure 5.3-6). 

In most areas of northeastern Florida the top of the Ocala Group 
generally corresponds to the top of the Floridan Aquifer. Thus the struc
ture contours for the top of the Ocala Group, shown in Figure 5.3-7, also 
approximately represent the top of the Floridan Aquifer. As shown in Figure 
5.3-7, the Ocala Group is exposed at the surface (approximately 100 feet • 
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Fiqure 5.3-5 TOPOGRAPHY AND DRAINAGE MAP NFD 
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TABLE 5~3·2 

Stratigraphic Units and Aq~ifer Systems in Duval, Nassau, and Baker Counties 

Geolocic 
ace 

Re-cent :ind 
Pleistocene 

Pliocene? 
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~I 
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.. 
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" Q 

I 

I 
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-Inirll• 
Formation 
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Lima ton• 
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Source: Leve, 1966 
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above msl) in western Alochua County (approximately 30 miles southwest of 
Jacksonville). In the vicinity of the NAS tpe top of the Ocala Group is at 
a depth of approximately 300 feet (el~vation of 300 below msl). The top of 
the Ocala Group generally dips to the northeast forming a wide basin in 

Duval County. 

The many irregularities in the surface of this aquifer were formed 
by erosion before the younger Miocene sediments were deposited and some 
irregularities were formed by collapse as a result of solution of rock 
material by circulating groundwater (Leve, 1968). Although sinkholes are 
fairly common to the central and western part of northeastern Florida none 
have been reported near the NAS or NFO. 

As shown in Figure 5. 3-7, a fault occurs in the vi ci ni ty of the 
NAS, beneath the St. Johns River. ,~s shown in F~gure 5.3-8 the top of the 
Ocala Group is displaced about 100 feet along this fault plane. As indi
cated in the geologic cross section A-A 1 (Figure 5-3.8) this fault could not 
be traced through the Hawthorn Formation or into the Pleistocene deposits 
and therefore would be considered inactive, at least prior to the Pleis
tocene (greater than 20,000 years ago). This fault would not be expected to 
have any significance to potential contaminant migration, as it apparently 
is discontinuous through the Hawthorn Formation which is considered an aqui
clude in this area (see section 5.3.7.1). 

5.3.5 Soils 

According to the 2005 Comprehensive Plan, there are 38 different 
soils found in Duval County and they can generally be characterized as being 
eith~r sand, organic or man-made (Jacksonville Area Planning Board [JAPB], 
1979). The sandy soi 1 s are the most common. In terms of to ta 1 acreage a 
major portion of this county is composed of soi 1 s that are broad, sandy, 
very strongly acid, very poorly drained and have an organic stained pan 
within 42 inches of the surface. These soils are considered poor for septic 
tank use and fair for developments such as building foundations, highways 
and airports. 

Fresh water swamps are located mainly along the tributaries of the 
St. Johns River. These areas are poorly suited for deve1opment due to 
excessive wetness and flooding potential. The salt marshes located in the 
northeastern part of the county, along the St. Johns River, have very 1 ow 
development potential, due to excessive wetness, flooding, high shrink-swell 
potential, low soil strength and high corrosivity (JAPB, 1979). 

Test borings were dri 11 ed in several areas at the NAS and NFD to 
provide information on the bearing capacity, .contaminant migration poten
tial, etc. of the shallow soils. 

At Site No. 26 (at the NAS), borings indicated that the site is 
under1ain by approximately 20 to 30 feet of unconsolidated very fine to 
medium grained quartz sand that contains lenses of clayed fine sand 
(Geraghty and Miller, May 1980). This unconsolidated sequence contains the 
water table aquifer. A north-south and east-west geologic cross-section of 
the surficial sediment underlying the site is shown in Figures 5.3-9 and 
5.3-10 (see Figure 5.3-11, for cross-section location). At borings OPW-1, 
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DPW-2, and S-4, the base of the water table aquifer was approximately lo
cated at depths of 22, 28 and 30 feet, respectively. The confining material 
underlying the aquifer was found to vary from a gray, sandy clay to a white 
marl and green clay (Geraghty and Miller, Inc., May 1980). 

At the northern end of the NAS, borings drilled for the Plating 
and Cleaning Facility indicated that there was consi·derally more sand (i.e. 
at greater depths). The report by Burns and McDonne 11, July 1981 (Appendix 
B) indicated that the soils at this location (NARF) consist primarily of 
loose to very dense sand with some silt and clay. Generally these soils are 
classified as SP to SM materia1s according to the Unified Soils Classifica
tion System. However, some silty clays and clayey sands, classified as SC 
and CL materials, were encountered. Bedrock was not encountered in any of 
the borings observed by the Burns and McDonne 11 engineer, including B-7 
which penetrated to a depth of 70 feet. Water level measurements at the 
completion of drilling were taken in each of the eight borings. _The ground
water in these borings varied from 5. 8 to 17. 4 feet (Burns and McOonne 11, 
July 1981). 

Shallow test borings drilled at the NFD, by Brevard Engineering, 
dated 20 May 1975 (Appendix A) indicate the primary soil type to consist of 
a 1 i ght brown fine to coarse sand (SW to SP). This material is to be ex
pected as much of the NFD is hydraulic fill or material dredged from the St. 
Johns River. Figure 5.3-12 is a photograph of one -stage of the hydraulic 
fill operation in 1951. 

5.3.6 Surface Water Resources 

5.3.6.1 General 

At the NAS Jacksonville two principal waterways are located in the 
immediate vicinity: the St. Johns River and its tributary, the Ortega River. 
The St. Johns River forms the eastern boundary of the station, while the 
Ortega River is located approximately ~ mile west of the station. At the 
NFO three pri ncipa 1 waterways are of interest: the St. Johns River, the 
Trout River, and Drummond Creek. The NFD is located on the northwest bank 
of the confluence of the St. Johns River and the Trout River, while Drummond 
Creek is located several hundred feet north of the NFO. Figure 5. 3-4 and 
5.3-5 depict the locations of these principal waterways in relation to the 
NAS and the NFO sites. The physical characteristics of the four principal 
waterways are discussed below. 

5.3.6.2 St. Johns River 

The St. Johns River is the largest of the waterNays of interest to 
this study. The Trout River, Ortega River and Drummond Creek are aTl tribu
taries of the St. Johns. The river originates in a marsh near Fort Pierce, 
Florida, 312 miles to the sou_th from its mouth near Mayport, Florida. At 
Mayport, the river discharges to the Atlantic Ocean. The St. Johns River 
drains an area of 9,430 square miles, nearly one sixth of the land area of 
Florida (Anderson and Goolsby, 1973). The portion of the St. Johns from 
Lake George (106 miles upstream from the ocean) to the Atlantic Ocean i.s 
under the influence of ti des and sa 1 t water fl ow from the ocean, and is 
therefore considered an estuary. Occasionally, tidal effects are noted as 
far as 161 miles upstream (Anderson and Goolsby, 1973). 

• 
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Jacksonville is situated on the St. Johns River approximately 21 
miles upstream from the ocean. At the Main Street Bridge in Jacksonville 
the river is about 1,250 feet in width, between Jacksonville and the ocean 
the river becomes as wide as 2 miles. At low water, open water areas of the 
river total more than 300 square miles. 

Fl ow records for the St. Johns River in the Jacksonvi 11 e area are 
obtained at stage monitoring stations at Main Street Bridge in Jacksonville, 
at the NAS 8.2 miles upstream from the Main Street Bridge, and at the U.S. 
Army Corps of Engineers Dredge Depot 4. 8 mi 1 es downstream from the Main 
Street Bridge. The channel of the St. Johns estuary above Jacksonvi 11 e is 
capable of storing huge amounts of water, and rising tides force large 
amounts of water upstream past Jacksonville. As the tide falls, much of the 
water flows back past Jacksonville as tidal flows, averaging 87,000 cfs with 
peak flows commonly exceeding 150,000 cfs. The average tidal flow is more 
than seven times the average freshwater flow (Anderson and Goolby, 1973). 
Wide variations in the volume of flow at Jacksonville are therefore experi
enced. Table 5.3-3 shows selected flow statistics for the St. Johns River 
at Jacks'onville. The period of record covers 4,597 days, during which 8,883 
tidal cycles occurred. As can be seen from this table, flow conditions are 
extremely vari ab 1 e. The average net downstream discharge of the St. Johns 
River is 5,883 cfs with daily net flow in the downstream direction occurring 
on about 70 percent of the days of record, and net daily upstream flow 
occurring on about 30 percent of the days of record. The greatest number of 
consecutive days during the period of record that the net fl ow upstream was 
zero was 14 days. Although tides exert the greatest influence on the flow 
regime of the St. Johns River at Jacksonville, a number of other nontidal 
factors, such as wind, runoff, channel storage, rainfall, and evapotranspi
ration can affect flow volumes in the St. Johns (Anderson and Goolsby, 
1973). Typically, these factors can superimpose their combined effect on 
the tidal flow regime, moderating and augmenting the net tidal effect. 

5.3.6.3 Water Quality of the St. Johns River 

The quality of water in the St. Johns River (and its tributaries) 
depends to a large exte~t on the flow character.istics of the watercourse (as 
described in the previous section). According to Fairchild and Leve (1973), 
the ability of the St. Johns River system to transport and discharge po 1-
1 uted water is hampered significantly by daily tidal. fluctuations. 'N'aste
water that enters the river may remain in the vicinity of the outfall for 
prolonged periods of time due to the changing direction and velocity of the 
current. The situation is compounded further by the effects of northeastern 
'l'J"inds. At times, strong northeastern winds, accompanied by high tides, may 
push wastewater upstream a considerable distance from its point of outfall. 

The St. Johns River is rated by the Florida Oepartment of Regu 1 a
ti on as a Class III waterbody, designated for fish and wildlife propagation, 
and body contact recreational uses. According to a recent Draft Environmen
ta 1 Impact Statement prepared by the Florida Department of Transportation 
(1982), the water quality of the St. Johns River in the Jacksonv il 1 e area 
has shown significant improvement over the past decade. The U. S. Geologi
cal Survey (USGS) maintains a continuous monitor station at the Main Street 
Bridge in Jacksonville. '.-later quality in the St. Johns River is electroni
cally monitored at 30 minute intervals for temperature, dissolved oxygen, 

·----



TABLE 5.3- 3 

Selected Flow Statistics fnr the 
St. Johns River at ,Jacksonv il 1 e 

Direction of Flow 

Stalistic· Downstream 

Average discharge, cfs 46,419 

Average net discharge,cfs 5,883 

Maximum daily nel tlow, cfs 87,000 

Minimum daily net flow, cfs . -

Average volume pe{ tidal 2,075.5 
cycle, mcf 

Average net volume per tidal 263.1 
cycle, mcf 

Maximum volume pe1 tidal 5,280 
cycle, mcf 

Minimum volume per tidal 0 
cycle, mcf 

Source: Anderson and Goolsby, 1973. 
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pH, and spec1r1c conductance. According to the Florida Department of Trans
portation EIS (1982), the river ·generally meets State of -Florida Class III 
Standards, with the exception of occasional dissolved oxygen and total 
coliform violations. The river appears to have natural1y occurring iron 
levels exceeding state standards. 

The tidal effects on the St. Johns River allow a high degree of 
mixing between fresh water and salt water in the river. The salinity of the 
river at Jacksonville can range from relatively fresh water to a mixture of 
fresh and marine water consisting of more than 60 percent sea water. The 
USGS has developed a relationship which relates the specific conductance of 
the river to the concentration of several major chemical constituents com
prising the dissolved solids load. Figure 5.3-13 graphically delineates 
this relationship, as prepared by Anderson & Gollsby (1973). Tab1e 5.3-4 
denotes the results of chemical analyses of SL Johns River water samples 
(at Main Street Bridge) conducted over a one year period during the devel
opment of the conductance relationship (Anderson & Goolsby, 1973). As can 
be seen from this table, there is an extreme variability in the concentra
tion levels of the major constituents and changes in specific conductance of 
as much as 12,000 micromhos during a single tidal cycle are common (Anderson 
& Goolsby, 1973). 

Additional data exemplary of the water quality in the St. Johns 
River have been compiled by Fairchild and Leve (1973). These data are shown 
in Table 5.3-5. Again, as with the data assembled by Anderson and Goolsby 
(1973), it is readily apparent that the quality of the river is highly 
influenced by sea water interactions. 

5.3.6.4 Floodplains 

The Florida Department of Transportation EIS (1982) out 1 ines the 
100-year flood information for the Jacksonvi 11 e area, based on a Flood 
Insurance Study for the City of Jacksonville by the Federal Insurance Admi
nistration. The 100-year flood elevation in the area is 6 feet above msl 
and would be the result of hurricane surge flooding. Figures 5.3-2 and 
5.3-3 delineate 100-year storm events for the NAS and NFD, _respectively. 

The Master Plan for the NAS Jacksonville reports that the lOO-year 
flood level for the NAS is 5 feet above msl. Therefore, on the basis of the 
above information, the NAS would experience a 100-year flood elevation of 5 
feet above msl, and the NFD would experience a 100-year flood elevation of 6 
feet above msl. 

5.3.6.5 Ortega River, Trout River, Drummond Creek 

These three tributary drainages to the St. Johns River are of 
interest because they occur in the immediate proximity of the NAS and the 
NFD. The Ortega River is located to the west of the NAS, and the Trout 
River and Drummond Creek are in close proximity to the NFD. Both the Ortega 
River and the Trout River are gauged by the USGS, while Drummond Creek is 
not. The available information on the physical characteristics of the three 
tributaries is discussed in the following paragraphs. 
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TABLE 5.3-4 

Chemical Analyses of the St. Johns River at Jacksonville 

-------~-
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TABLE 5.3-5 

Additional Chemical Analyses of the St. Johns River at ,Jacksonville 
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TABLE 5.3-5 (cont 1 d) 
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The Ortega River is approximately 30 miles long. It is of concern • 
as it receives runoff from the western portion of the NAS. It is also 
likely that the riv.er could receive shallow groundwater discharge (i.e., 
base flow) from the NAS as well. Stream gauge data is collected on the 
Ortega midway between the headwaters and the mouth of the river. The gauge 
station is above the influence of tidal action, which extends approximately 
10 miles up the river from the confluence with the St. Johns. As reported 
by Anderson (1972) the drainage area for the Ortega River gauge station is 
28 square miles, the average discharge is 42 cfs, with a minimum discharge 
of 0.20 cfs, and a maximum discharge of 2,950 cfs. Limited water quality 
data has also been reported for the Ortega River gauge station by Fairchild 
and Leve (1973). The results indicate that the Ortega River (above the 
tidal portion) is characterized by low dissolved solids content (70-80 ppm 
range), low specific conductance (less than 160 micro mhos/cm), and low 
iron. Below the zone of tidal influence, the Ortega would be expected to 
respond similarly to the St. Johns River, and exhibit extremely variable 
dissolved solids content. 

The Trout River, located immediately adjacent to the western 
boundary of the NFD, is approximately 20 miles long. Tidal conditions 
extend up the river approximately 15 miles. Crest stage data (i.e., maximum 
flow), is collected on the river just upstream fr.om the tidal boundary .. As 
reported by Anderson (1972), the drainage area above the gauge station is 20 
square miles, and the maximum discharge for the 11 year period of record is 
1,140 cfs. No water quality data is available on the Trout River. 

Drummond Creek is a mi nor tributary to the St. Johns River, 1 o
cated to the immediate north of the NFD Area. The creek is approximately 3 
miles long. The creek is not gauged by the USGS, and therefore flow records 
are not available. According to available records a water quality monitor
ing station does not exist on Drummond Creek. The creek is of concern as it 
passes in close proximity to the NFD, and may therefore receive runoff from 
the site (or at least tidal backwash from NFD runoff via the St. Johns 
River). Drummond Creek is also of concern as the Jacksonville Municipal 
Landfill is located~ mile north of the creek, and runoff from the landfill 
area flows directly to the creek. Future investigations regarding the 
potential for contaminants to enter Drummond Creek from operations at the 
NFD should therefore be designed to distinguish between the potential Navy 
contributions and those arising as a result of the Jacksonville Municipal 
Landfill. 

The USGS has performed an initial appraisal of the water quality 
impacts associated with the Jacksonville Minicipal Landfill (Fairchild· and 
Leve, 1973). Appendix A contains the 1andfi11 study information excerpted 
from the Fairchild and Leve report. The findings of the USGS indicate that 
solid waste deposited at the landfill is situated on the edge of a large 
pond hydraulically connected to the regional surficial aquifer. Waste is 
depositied below the water table and leachate is strongly suspected of 
entering both the pond and the aquifer. Initial samples showed elevated 
bacteriological and mineral levels indicating leachate contamination. The 
landfill had been in operation since 1970, 3 years prior to the USGS inves
tigation and the authors concluded that further long term studies would be 
necessary to determine the extent and nature of potential problems. 

• 

• 
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Groundwater Resources 

Aquifer Description 

Two aquifer systems have been defined in the northeast Florida 
ascending order they are the deep Floridan Aquifer and the shallow 
These aquifers are separated by a complex aquiclude defined by the 

Formation. (Figure 5.3-14). 

The deep Floridan Aquifer is known to produce water under artesian 
pressure. This aquifer is composed of a thick carbonate sequence with local 
evaporate from thin, soft, porous limestones and dolomite sequences inter
bedded with hard indurated limestone and dolomite beds. The water producing 
zones are thickest in the Ocala Group and thinnest in the deeper limestone. 
Evaporate mineralization along wit:-i hard impermeable dolomite beds in the 
Avon Park limestone, Lower Lake City limestone, and the Oldsmar limestone 
yield very little water to wells, and subdivide the aquifer into separate 
water producing zones under varying artesian pressure (Table 5.3-6)_ Aqui
fer tests have Shown the coefficient of transmissibility to vary from 50,000 
gpd/ft to 1,000,000 gpd/ft aQ~ averages 2714000 gpd/ft. The coeffi~ient of 
storage ranges from 1.6 X 10 to 1.5 X 10 and averages 9.4 X 10 (Leve, 
1968). Wells drilled through the entire sequence of the aquifer can expect 
to produce potable water from a zone 1,000 to 1,800 feet in thickness. 
Below this zone the water becomes mineralized. The Floridan Aquifer is 
recharged naturally by direct rainfall along the Ocala uplift where the 
limestone of the aquifer is exposed at the surface (approximately 30 miles 
west of the NAS and NFD, Figure 5.3-15). Some recharge also occurrs where 
sinkholes in this limestone penetrate to the Floridan Aquifer limestones. 

The shallow aquifer is composed of surficial sand, silts and clays 
and a porous, cavernous limestone unit above the Hawthorn Formation. The 
limestone -is the major sour~e of water fo~ shallow wells in the Jacksonville 
area. Where the limestone is missing, smaller amounts of water are obtained 
from the less permeable sand, silts, clays and shell beds. Recharge to the 
shallow aquifer is by direct rainfall. In same areas in the vicinity of 
Jacksonville this aquifer will produce water under artesian pressure, this 
is especially true for wells that tap the shallow limestone. It is not 
uncommon for some wells to stop flowing during dry periods. Figure 5.3-16 
depicts the static water level of the shallow aquifer and potentiometric 
water level of the Floridan Aquifer. Because of overlapping character of 
the potentiometric surface of the Floridan Aquifer with the shallow aquifer 
it has been suggested that some recharge to the shallow aquifer may be 
caused by the upward movement of water from the· Floridan Aquifer. It has 
been estimated by Leve and Goolsby (1969) that approximately 45,000 ta 
50,000 domestic wells produce 10 to 25 mgd) from this aquifer. 

The Hawthorn Formation is a complex aquiclude that acts as a 
confining bed to the Floridan Aquifer and prevents the downward percolation 
of water from the shallow aquifer system. A dynamic equilibrium exists 
within the Hawthorn Formation that further defines this unit as an aqui
clude. First it is a complex lithologic formation. Work by Miller, et al 
(1978) in the Oscala National Forest in Baker and Columbia Counties have 
helped to elucidate the internal stratigraphy and hydrologic character of 
the individual lithologic units. Additiona11y, the artesian character of 
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TAB LE 5. 3-6 

Geologic Formati.ons that Comprise the- FloridarcAqui'f.er'in. 
Northeast' Florida and their Water-Bearing Characteristics 

1 

- - -
:'ipr•r:ixirna1 .. ThtC'.i:ncss ( /<'t: I) 

i.-.•s1 .. ,..,, Part Ea_~rC'.,...,, Part 

S:ta(l~raphic (A :t:tr:hua, Co/u.mbuz, (Flag! .. •. St. johns. 

I 

i.41a te r- BE> a rtn g 

Urul Braa_lord, Uri1ori, aa.o. .... Duuai . .\";;ssau. CDa.rac:e,:.::~rcs 

.,, .. sum Pumam and eas t~nt P:.Jtno.m a11Hi 

I tll~St~rn Clay Counu .. s) ~a.Sl~nl Ciay Countz .. s) 

Sas al sand and I Sand and lime scone b..ds 3.r~ 

l irn~stone in :he 0- 80 0- 10 I 
locailv impor!an c sources~[ 

Ha<v<norn 'For-

I 
;1.'.a[er :n wesr:ern ;i an oi ~ i-1 e 

mat1on a.re a ~n~r-~ ~hey are thick-

":' ie IC l01r3~ 

I 
e St. moc:i~~3.t~ :o 

Su'Qlannee 0- 50 .\bsenc .amount:s oi ~ai:.e; uncier be'~~ 

Limestone a rte s1an and non a rte s .1.a:n 

conditions. 

0c1'la Group Undifferen<iaced C:ystal River Fm. Uc ifo:,.d as primary sourc:e 

80-320 0-230 of ground wa[et chroughow: 

Williston Fm. ncrthea.st Florida. So it, P"" - 0-120 meable lime~tones gl!'nerall)' 
Inglis Fm. yield large :unounts of wat~i 

50-120 co wells. 
·-·· 

Avon Parle 60-220 40·260 Soft, permeable limestOnl!'~ 

Limestone loc;aily yi..!d large quanciri.:s 

of wacer to wells. Hard, 1fi)·• 

perme1'ble dolomitic: lim<'• 

stone and dolomite bed• 
separate permeable W:ii.C.C;'t 

bearing :::ones and restn<=< 
movement ol water In cbe 
aquifer in northeastern pan 
oi area. 

Lal<e City no-6so:: Large quantities ol wac~r 

Limestone •re ob<ained !rom ..,ells cap-

ping rela<ively thin, perm.,-
able limestone and porous 
dolomice. Hard, induraced, 
zone-s re:$ttic::t venica l mov-e-

Oldsmar 692 menr: of W:t,[C:f 'With.in aquifer 
Lime3tone and divide it into separace 

water-bearing :z:onl!'S i.n notth-
ea.sC'll!'m part of ace:a.T Tu .. 
Oldsmar Limestone is cappl!'d 
by a f,..., "'ells in ,h .. vie in!~ 
cy of Fl!'rnandina and J ac:k-
sonville. 

Cedar K .. ys 410 .. Only one "'" il a< J ;u:lcson-
Formation ville caps cne Cedar Kevs 

Formation . 

Source: Leve, 1968. 
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the Floridan Aquifer does permits some upward migration of groundwater in 
the Floridan Aquifer into the lower sections of the Hawthorn Formations and 
the shallow aquifer. - ~ 

Mi 11 er in his study of the Hawthorn Formation subdivided the 
Formation into five (5) separate units designated A, 8, C, O and E (Table 
5.3-7). Unit A is a brown sandy phospatic limestones which grades eastward 
into a 1imestone. Unit B is a greenish gray massive clay containing promi
nant organic material. Unit C is greenish-gray fine to medium sand which 
contains clay and 1 imestone in the eastern part of the forest. Unit D is 
defined by an i nterbedded network of clay, c 1 ayey sand and fine grained 
sandstone. Unit Eis a brown calcareous fossiliferous sandstone. During 
the above referenced study Miller also looked at the hydrologic parameters 
of each of the five (5) units (Table 5.3-8). The only unit that would 
conduct significant amounts of water was unit C. Production ratios were in 
the range of 2 to 3 gpm. 

In summary the Hawthorn Formation is composed of five distinct 
lithologic units. It is reasonable, based on the artesian conditions that 
exist in the Floridan Aquifer, that some groundwater is able to leak upward 
into the E, D and C hydrologic units. However the upward movement of the 
groundwater probably does not penetrate past the clay unit defined by Unit 
8. In terms of the sha 11 ow aquifer, groundwater does mi grate into the 
phosphate limestone but the downward leakage is slowed by the 8 clay unit. 
The natural percolation of groundwater into the Hawthorn Formation is pres-

• 

ently more than offset by the artesian head in the Floridan Aquifer. If, on • 
the other hand, the potentiometric potential of the Floridan Aquifer con-
tinues to decline then the overall potential for groundwater in the shallow 
aquifer to migrate through the clay and into the Floridan Aquifer will 
increase. 

Thus, it is unlikely that in the near future contaminated ground
water in the shallow aquifer could affect the deeper Floridan Aquifer. The 
primary aquifer of concern is the shallow aquifer. The NAS, however obtains 
its water from the Floridan Aquifer. Since the majority of the local do
mestic supplies (off-base) tap the shallow limestone every effort should be 
made to keep the Aquifer clean. 

5.3.7.2 Water Quality 

The -background water quality of the aquifers in the Jacksonville 
area has been studied by the USGS. Table 5.3-9 portrays chemical analysis 
data assembled by Leve and Goolsby (1969) in a study of groundwater supplies 
in the metropo 1 i tan area of Jacksonvi 11 e. Shown on this table are water 
quality results for two wells completed in the surficial sand portion of the 
shallow aquifer, four wells in the limestone, shell and sand portion of the 
shallow aquifer, and five wells in the Floridan Aquifer. These results show 
that the surficial sand portion of .the shallow aquifer is characterized by a 
low dissolved solids content and low hardness (less than 60 ppm). In some 
areas, water from the surficial sand portion of the shallow aquifer contains 
water with more than 1.5 ppm iron, exceeding drinking water standards (Leve 
and Goolsby, 1969). The surficial sand portion of the shallow aquifer is .---
also subject to contamination from septic tanks, polluted surface drainage 
and potential surface contamination at the NAS. Except for iron, water from 
unpolluted wells in this aquifer- is potable (Leve and Goolsby, 1969). 
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TABLE 5.3-7 

Generalized Description of Hydrogeologic UnHs of the lla\i,fthorn Formation in thn Osceolii National Forest 

llyd rogeo logic 
Unit 

SuC"fichl 
aquifer 

Geologic I fhicknese 
__ __:_:Wc=.a ter Bea dng~..:.e.::.l'.".::.t..:.t..:.e..::11'----+-----'U'-'1.o_d:...t"-~+-A:.:'...:;;J!.'e--t~t-) ___________ l.f tho I ogy ______ _ 

Wa te I'." unconfined. Read 11 y ab11orb11 
and stoC"es precipitation until 
watel'." table C"isee to land surface. 
fl'."fnctpal t>ource of baseflow to 
streams draining forest. Upper
most membel'." of Hawthorn Formation 
fli hyJraulJcally continuous \11th 
surficial deposits snd forms 
lower part of surficial aquifer. 

llunamed Post-
Hiocene 

---

A 

i::: 
0 

6-54 Hedluw-grained sand and blue-gray 
sandy clay. Local peat layers. 

i 5- I 02 Brown phos1>ha t 1 c sand, yell ow-hrovn 
to blue-gray clay, gray pho1i1;hatlc 
shell limestone. 1,Jrucstone more pro
minent In we11tern part of forest. 

Ti 
u 

&---------------- ---------------------------
13-70 Green to grecnl11h-gC"ay massive clay. ··------- --------------------------4--

Becuuse of comparatively }u\.I per-

lla\./lhol'."n 
conf lntng 

un It 

Floridan 
aquifer 

meability, moet of unit acte to 
retard the d01.mward movement of 
water from the surficial aquifer 
to the Floridan aquifer. Member 
C y 1e Id Ii sma l1 quant it tes 
of water under confined conditions. 
Basal limestone beds are not con
!ildered part of the Floridan aquifer 
in the Forest. 

B 

c 

D 

E 

e 
0 

I&. 

i::: 
H 
0 
.c 
~ 
a[ 
;Il 

&--~~_O_f_l_c_11 fr ac tu red. Ii I ack clay prom lnent. 
11-58 Green· -1:1.i--g 1--een 1 iih~grayflile-=-·io-liie-JtWil 

grained sa11d. Contains clay and 
limestone to east of foresl. 

----·-·------------~----·------ ·---------
~-~) Complexly Jnterbedded shell limestone, 

clay, c I ayey 111md, and f ine-g rained 
eandstone. 

- -17i=n-Browllsal)d9-tane, tan -1:-c.-aiirK-brown---·-· 
I !mes tone, doloml te, ;ind arg l l.laccous 
limestone. Fos11iliferous, well 
indurated. 

------------------------------~ ·--·- -- ----~ -------------------

Yields large quantities of water 
under confined conditionli every
where urn.I er Oliceo la Nat I oua l 
Forc~t. 

Ocala;. 
Lime
atone 

Eocene 102+ ~life calcarenite at lop, containing 
some green clay. Gray ha rd f rac tureJ 
lJ111estm1e below. l'enetrateil 102 feel. 

•The Suwannee I, Imes tone of 011 gocene age, which Is part of the l-'l or i dan aqu If er 1 n p I a<' eli, was not. found 

1 n the Osceola tfol lona I Fore11t. 
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TADLE 5.3-8 

Result~ of L~borator,y Te~t~ of the H11wthorn forrnation, West of ,Jacksonville 

________ _1.abo rn tory __________ _ 
--llepi:11- Vertical Horizontal Specl f ic Vertical 
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g•;,jl og it: 

lln i l 

Geologic 
Un1 t 
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(day-l) 

-·----~-·~--- -

Surf 1cial 
a<1u i fer 

i I. I'..'( h<> 1· 11 

l'.d 111 i I\ i j\ ~ 
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aquifer 
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1
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_d_e~~-s_i_t_s-4-----+-- --------i---------i-----------t 

Upper 77 
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I 2 7 
1)5 
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\)] 
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J iQ___? --
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I 
I 

16 5. sxio-2 
--------?--

J. ]xl0-3 
-~--~'?--L--'1-- -

l.Bx1°n-S 

---
L9ido-- 2 J.2xl0- 2 2.!x 111 -II 
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. 9x io-2 
I. Sxlo-2 ----------1 ( ----?-----
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fla,;ed on an assumed thick1ll!Ss ut l4 feet for the lower pai:t of fl member. 
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·-'! 
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Source: Miller. et al, 1978 
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TADtf 5.3-9 

Chemical Analyses of Groundwater jn the ,Jacksonville Area 

USGS 
WcU 01 Sl•lion 
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Source: Leve andGoolslJy, 1969. 
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Water from the limestone, shell and sand portion of the shallow 
aquifer is classified as hard to very hard (values above 150 ppm) and con
tains moderate dissolved solids levels (150-400ppm). The iron content is 
also variable and in some areas the aquifer contains hydrogen sulfide. 
Except for the high iron and hydrogen sulfide content occurring in localized 
areas water from this aquifer is considered potable (Leve and Goolsby, 
1969). 

Water quality in the Floridan Aquifer is variable with wells west 
of the St. Johns River and south of the Ortega River yielding the highest 
quality (Leve and Goolsby, 196$). Hardness levels range from 200 to 400 ppm 
over most of the area and dissolved solids are generally 500 ppm or less. 
Hydrogen sulfide is found in most all wells in the area and treatment is 

-generally necessary. A 1 though the water is generally considered po tab 1 e, 
treatment is usually necessary for many industrial uses including boiler 
feed water (Leve and Goolsby, 1969). 

The Floridan Aquifer is also subject to salt-water intrusion in 
several counties southeast of the Jacksonville area. In the Jacksonville 
area chloride content (used as an index of se&water contamination) is less 
than 50 ppm. However, in central St. Johns and Putnam Counties the chloride 
content of the aquifer is in the 50 to 250 ppm range. In southern St. Johns 
County and the majority of Flagler County chloride levels are in the 250 to 
1, 000 ppm range.· 

• 

Along the Atlantic coast of St. Johns and Flagler counties chlor- • 
ide levels exceed 1,000 ppm. The increase in sea.water contamination of the 
aquifer in the coastal areas is generally the result of lowered artesian 
pressures in the aquifer. These lowered artesian pressures stem from an 
increased rate of water withdrawal from the aquifer, particularly in the 
Jacksonville and. Fernandina Beach areas of Florida (Leve, 1968). Typically, 
salt water underlies the fresh water in the Floridan Aquifer in the dis-
charge areas of northeastern Florida. As the artesian pressures in the 
fresh water zones of the Floridan Aquifer are reduced by dishcarge or water 
withdrawal salt water from the lower part of the aquifer tends to move into 
the zones of reduced pressure and mix with the fresh water. Leve (1968) 
concluded that salt water contamination will continue to increase as more 
water is withdrawn from the Floridan Aquifer in northwestern Florida. 
Careful p 1 anni ng is necessary in the future to ensure that wells are prop-
erly spaced in the area and that water wells in the farming areas of north-
eastern Florida selectively utilize water from the upper part of the aquifer 
without disturbing the deeper saline water. 

5.3.7.3 Naval Air Station Wells 

The water supply system at the NAS Jacksonville utflizes ground
water as the source of supply. Currently, the water supply distribution 
network is fed from 5 deep wells, which are completed in the Floridan Aqui
fer beneath the site. Many more wells, however, have been drilled at the 
NAS over the stations' history and NAS personnel are in the process of 
locating and inventorying all wells located on base. To date 27 wells have 
been identified by NAS personnel, inclusive of the 5 major water supply ··-.... _ 
wells that furnish water to the distribution network (Figure 5.3-17). 
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Table 5.3-10 summarizes the available information that could be 
obtained on the 27 wells. It can be seen from this table that many of the 
we1ls are used for non-potable purposes, such as irrigation, fire protec
tion, or cooling water. A number of the wells are no longer utilized where 
this has been demonstrated, it is indicated on Table 5.3-10. 

There has also been some confusion regarding the numbering system 
used over the years to identify the wells. Consequently a number of the 
wells bear the same number, depending on which system is utilized. In Table 
5.3-10 two numbering systems are shown. The well number shown first in 
Table 5.3-10 is derived from the numbering system shown on NAS Public Works 
Drawing Number 1-25-99, entitled, Wells-Location and Information. The 

ternate well numbers shown parenthet1cly in Table 5.3-10 are derived from 
the numbers utilized in various engineering reports and water supply file 
information, such as: Smith and Gillespie (1970); SOUTHDIV (1974); Chas. T. 
Main, Inc. (November, 1954); and NAS Public Works water quality file data 
(Appendix A). 

It can be seen from Table 5.3-10 that the majority of the NAS 
wells are deep wells, most likely completed in the Floridan Aquifer. Typi
cally, the wells are cased from the land surface to the point where the 
Floridan Aquifer Zone is encountered. Be 1 ow that depth, the we 11 s are 
comp 1 eted as. open bore ho 1 es to the to ta 1 depth of the we 11 . In Tab 1 e 
5.3-10, the cased interval and the total depth of the wells are identified 
where this information is available. 

. Four of the wells (10(9), 13(12), 19 and 21) may be completed in 
the limestone, shell and sand portion of the shallow aquifer which is situ
ated several hundred feet above the Floridan Aquifer. Typically, the lime
stone, shell and sand portion of the shallow aquifer is found at depths 
between 50 and 100 feet below the 1 and surface in the Jacksonville area 
(Leve and Goolsby, 1969). Judging by the depths of these four we 11 s ( 160 
feet or less) it appears likely that they are completed in the limestone, 
shell and sand portion of the shallow aquifer. 

None of the NAS wells identified by base personnel are completed 
1n the surficial sand portion of the shallow aquifer. However, the depths 
of wells 20, 22, and 26 were not available from base personnel and therefore 
it cannot be cone l uded if a 11 the we 11 s on the base are camp 1 eted in the 
shallow water-bearing zones found in the surficial sand deposits at the 
site. 

, Generally, the data base on the existing wells present at the site 
is extremely lim-ited, with the exception of the five main water supp1y 
wells. For those wells at the site that are not currently in use, it is 
unknown if they have been sealed or otherwise properly abandoned. It is 
also unknown if any of these wells can or will be brought back into service 
in the future. Improperly sealed or open wells or bore holes are a common 
conduit to groundwater contamination, as potential contaminants have a 
direct and easy access to deeper waterbearing zones. This condition is not 
a current problem for the wells at the NAS, which tap the Floridan Aquifer. 

• 

• 

However, increased water usage and trends toward drawing down water levels • 
may cause problems in the future (5 to 10 years). 
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During the site visit at the NAS facility, base pe-rsonnel de
scribed a problem that had developed with well 3(2) at Water Plant No. 1. A 
large quantity (several truckloads) of fine to medium grained sand had been 
pumped from this we 11 in the recent past. Subsequent surface erasion and 
slumping of the pumphouse foundation occurred, indicating that the integrity 
o·f the we 11 bore was suspect. The we 11 was inspected by NAS contractors in 
March of 1979 using downhole TV equipment and recommendations were made to 
dri 11 a new we 11 or line the existing 12-i nc;h casing with a deeper 8-i nch 
casing string. In the summer of 1979 a new well was drilled at the No. 1 
Water Plant to replace the damaged well. This well is identified in Table 
5.3-10 as well 3(2) New and the well permit for this well is included in 
Appendix A. Interviews revealed that the old well has not been plugged and 
abandoned to date. The damage to the well bore of the old well indicates 
that this well could serve as a conduit for potential vertical migration of 
contaminants since the well casing is no longer functional. The old well is 
close to 1,000 feet in depth and contaminants would have access to the deep 
zones of the Floridan Aquifer. As with the other non-useable wells at the 
NAS, it is recommended that the old well 3(2) at Water Plant No. 1 be plug
ged and properly abandoned as quickly as possible. 

The NAS is in the process of completing the identification and 
inventory of all existing wells on the Naval property. It is therefore 
possible that more than the 27 wells listed in Table 5.3-10 will be identi
fied. As an understanding of well location, status, depth, and aquifer 
zone(s) utilized, the elements of well construction or abandonment are 
crucial to the assessment of any potential risk of contamination to ground
water supply. 

5.3.7.4 Gro~ndwater Quality at the Naval Air Station 

Water quality information is available for the 5 principal water 
supply wells that serve the NAS water supply network. The system consists 
of four main treatment plants connected to a central distribution network. 
Table 5.3-11 shows the results of water quality ·analyses conducted at the 
four water supply plants in August of 1981. Wells 1(01) through 3(2) supply 
Water Plant No.l, well 4(3) supplies Water Plant No. 2, well 5(4) supplies 
Water Plant No.3, and well 6(5) supplies the Hospital Water Plant. General
ly, the quality of the NAS water supply is good, meeting applicable drinking 
water standards. The base water system is tested every three years, with 
the next sampling due in September 1984. 

5.3. 7.5 Naval Fuel Depot Wells 

Three wells are located at the NFD area, although only one well is 
utilized. Minimal information on the wells was obtained through interviews 
with NFD area personnel. The information that was ob·tained is summarized 
below. 

Well 1, located at Building 19, is not being Ll~ed at present and 
is capped off (see Figure 5.3-18). This well is artesian. The well was 
used in the past for potable water supply. Depth of the we 11 and other 
completion characteristics are unknown. 

• 

• 

• 
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• TABLE 5.3-11 
Plants at the NAS 1 

August 1981 1.Vater Qua 1 i ty Data for the Four Water Supply 

Parameter Water Plant 1..Jater Pl ant Water Plant Hospital Water 
1 2 3 Plant 

Arsenic NO ND 0. 009 0. 008 
Barium NO ND NO NO 
Cadmium NO NO NO ND 
Chromium ND NO NO NO 
Lead 0.037 ND NO NO 
Mercury NO ND NO NO 
Selenium ND NO NO NO 
Silver NO NO NO NO 
Nitrate 0.020 0.010 0.021 0.010 
Fluoride 0.58 0.58 0.45 0.50 
Turbidity (NTU) 0.33 2.4 0.88 l. 20 
Lindane ND NO NO NO 
Methoxychlor ND NO ND NO 
Toxaphene ND NO ND NO 
2,4-0 NO NO ND NO 
2,4,5-TP ND NO NO NO 
Endrin ND NO NO NO 
Chloride 13.8 13.8 10.6 12.9 

• Color 1 0.5 0.5 0.5 
Copper NO 0.14 0.004 0.020 
Foaming Agents 0.001 0.004 0.003 ND 
Iron NO 0.46 ND 0.19 
Manganese NO ND ND NO 
Odor NO Slight Slight NO 
pH 7.29 7.25 7.50 7.59 
Sulfate 95 61 68.6 68.9 
TDS 354 243 246 249 
Zinc 0.036 0.015 0.16 0.59 
H S 
Tbtal 

NO ND ND NO 

Hardness 278 216 190 209 
Total 

Alkalinity 105 105 108 108 
Non-Carbonate 

Hardness 173 111 82 101 
Bicarbonate 105 105 108 108 
Calcium 61.8 51. 5 43.8 47.S 
Magnesium 29.9 21. 2 19.4 21. 9 
co 7 14 14 10 10 
Carbonate NO NO NO NO 
Sodium\ 9.3 8.7 8.0 8. 7 
Stability Index 7.99 8.17 8.04 7.89 
Saturation 

Index -0.35 -0.46 -0.27 -0.15 

• Notes: l. Values are reported in mg/liter. 
NO = Not detected 

Source: August 1981 Water Quality Analyses performed by Technical Services, 
Inc. of Jacksonville, FL for NAS-Public Works. 
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Well 2 is located south of Building 18. This well has been 
sheared off below the land surface, permanently capped (cap has been welded 
to the casing) and buried. The well is 150 feet deep. 

Well 3, located at Building 51 (see Figure 5.3-19), is currently 
used for potable water supply purposes. The well is 1,015 feet deep, and is 
cased to 150 feet with well casing. Below 150 feet, the well is completed 
as an 8-inch open borehole. The well is artesian and yields 1,000 gpm. The 
locations of the three wells at the NFD are shown on Figure 5.3-20. 

5.3.7.6 Off-Site Wells 

All potable water supplies in the Jacksonville metropolitan area 
and the eastern part of Duval County are obtained from we 11 s (Appendix A). 
Jacksonville is reportedly the largest city in the Nation obtaining its 
public supply from flowing wells (McGuiness, 1963). These groundwater 
supplies are obtained from two types of aquifers in the area: surficial 
sand beds, hydraulically connected with relatively thin limestone, shell and 
sand beds between 50 and 100 feet below the surface, which comprise the 
shallow aquifer (surficial aquifer); and the thick limestone and dolomite 
beds below 300 to 600 feet in depth, which comprise the Floridan Aquifer 
(Leve and Goolsby, 1969). While the Floridan Aquifer is the principal 
source of potable water supplies in the area, the surficial sand beds and 
the thin limestone, shell and sand beds are commonly utilized for private 
domestic supplies, some air conditioning, and for lawn sprinkling. The 
limestone, shell, and sand aquifer is hydraulically connected to the upper 
surficial sand aquifer, and is recharged locally by the upper aquifer. 
Generally, wells located in the surficial sand aquifer are used for watering 
purposes, while those in the limestone, shell, and sand aquifer are used for 
domestic supply, watering, and for some industrial purposes such as cooling 
condensers and for boiler make-up water (Leve and Goolsby, 1969). 

At least 50,000 homes in the Jacksonville area obtain all of their 
water from privately owned wells, while an additional 5,000 to 10,000 homes 
which are serviced by municipal utilities also have wells to supplement the 
u.tility supplies (Leve and Goolsby, 1969). Therefore, it is obvious that 
groundwater is an important resource in the Jacksonville area. 

The Jacksonville Department of Health, Welfare, Bio-Environmental 
Services (DHWBES) was contacted during this study in an effort to identify 
groundwater users in the immediate vicinity of the NAS. Twenty private 
wells were identified by the DHWBES immediately adjacent to the NAS bound
ary. These wells are shown on Figure 5.3-21. Well permits for three off
site wells and a drinking water analysis for the Ortega Hills housing devel
opment water supply were also provided by the DHWBES. These documents are 
included in Appendix A. 

Although the information base on the wells in the immediate or; 
site area is extremely limited, the three DHWBES well permits indicate that 
at least three of the wells in the area are deep wells completed in the 
Floridan Aquifer. The completion and construction information on the re
maining wells, however, is unknown at this time and it must be conserv
atively concluded that a signifjcant number of the wells are completed in 
the upper aquifers present in the area. Off-site use of groundwater (both 
shallow and deep) occurs at distances less than 3,000 feet from the NAS. 
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5.3.8 Migration Potential 

5.3.8.1 Surface Water 

In general, the relatively light infiltration capacity of the 
sandy soils along with the relatively flat topography, that exists over most 
of the NAS, tend to reduce the amounts and rates of direct surface water 
runoff. This reduced amount and rate of surface runoff would likewise mean 
a decreased potential for pollution migration via natural surface water 
drainage systems. 

In contrast, at the NARF and other more deve 1 oped areas of the 
faci 1 ity, the amounts and rates of direct surface water runoff are con
tro 11 ed and augmented by the storm drain system that collects 1..;ater from 
impermeable surfaces and transports it ~early directly to the receiving body 
of water. Pollutants on these impermeable surfaces (e.g., runways, rans, 
roads, parking areas and storage areas) would be more readily moved to the 
adjoining rivers and streams as shown on the Topography and :Jrainage Map 
(Figure 5.3-4). Most of the .dIEt.i.llliJ_e_for __ t.b..e___rn__t_ern balf of the NA.S, 
includi_o.g_the NARF., .. discharg~s -directly into the St. Johns River. Drainage 
rorffle western half of the NA$ is- re· the Ortega -R"iVer·-1/Ta -th·re-e unnamed 
str"!"ams .. tfait a re . cu lvtfrtea··b·e-m:·a:th·-1:r.-s·.· ·Ro LJte-1T:·-- -n,-e-s"i5Uth·e rn-·most·-s·t·re-am-,--
-o·rrtlre·-wes_f,_sfde: - '!'fa:ss·e·s· ·through· ari · off~oa:s-e housing deve 1 opment known as 
Ortega Hi 11 s. The other two streams, on the west side, pass througn un
deve 1 oped land including forest and wetland areas prior to discharging into 
the Ortega River. An unnamed stream drains the southern end of the faci-
1 i ty, and passes through a small off-base housing area (just north of I-295) 
before entering the St. Johns River. 

The potential for pollutant migration at the NFD, via direct 
surface water runoff, is not considered to be appreciable for the following 
reasons: 

0 

0 

Much of the surface runoff is contained within the 
fuel tank containment dikes and is released under a 
controlled discharge. 

Relatively little direct surface runoff is gener
ated due to the infiltration capacity of the sandy 
soils, flat topography and small watershed area. 

There is a limited potential for off-base sources of pollutants to 
migrate on-base or at least to collect along the shore line ar.d impact tidal 
flats and wetland areas. The following are offered as examp1es of possible 
off-base sources: 

0 

0 

Past incidences of oil spills originating from the 
Eastport area, that were initially attributed to 
NFD operations: 

Possible implications and or impacts due to contami
nants migrating from the old city dump, near Turner 
Pond, entering Drummond Creek, and possibly flowing 
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upstream in the St. Johns River (during flood tide) 
to the NFB. 

5.3.8.2 Groundwater 

Due to the sandy surface soils at the NAS, much of the 53 inches 
of average annual precipitation that falls on the surface infiltrates into 
the ground to recharge the shallow (water table) aquifer. Likewise pollu
tants spi 11 ed or disposed of at or near the surface can readily perco 1 ate 
downward to the water table and then migrate laterally under the prevailing 
groundwater flow rate and direction. 

An actual case of shallow aquifer contamination, the ·old Main 
Disposal Area at the NAS (Site No. 26) is described in the Geraghty.& 
Mi'ller, Inc. report to the Navy (Southern Division, Naval Facilities Engi
neering Command) dated May 27, 1980. To the extent that some of the in
formati on in this report may be useful in assessing the potential for pol
lution migration at other areas of the NAS, several of the key findings are 
listed here: 

0 

0 

0 

0 

0 

0 

The di sposa 1 area, which is presently covered and 
no longer used, was receiving a variety of liquid 
and solid waste residues (including waste oil and 
solvents) for a period of several decades. 

A water tab 1 e high occurs near the center of the 
disposal area and groundwater within the shallow 
aquifer moves radially away at rates varying up to 
0. 4 feet per day (146 feet per year). 

Two distinct oil plumes estimated to contain about 
70,000 to 125,000 gallons of oil were identified in 
the northeast portion of the disposal area and 
adjacent area. The oil in· this plume is moving 
toward the deep ditch at a rate of about 0. 01 to 
0.03 feet per day. 

Groundwater contaminated with volatile organic com
pounds has moved 2,000 to 3,000 feet from the 
southwest position of the disposal area into the 
restricted area (magazine area) and will eventually 
discharge into the St. Johns River. 

The disappearance of vo 1 atil e organics from water 
in the deep. ditch as it flows to the St. Johns 
River (based on a one-time sampling) is attributed 
to several factors including evaporation, biode
gradation, dilution, adsorption by organic matter, 
and absorption by plants. 

If heavy metals are seeping from the groundwater 
and into the deep. ditch, as the data seems to 
indicate, they are reduced either by dilution or by 
adsorption on sediments before discharging into the 
St. Johns River. 

• 

• 

• 
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Although the presence of volatile organic compounds 
were detected in the shallow groundwater system, it 
is believed that, as long as this shallow ground
water system is not used as a potable water supply 
it poses no major problems. 

As discussed previously, the aquifer of primary concern is the 
Shallow (water table) aq~ifer. This shallow aquifer is the one of primary 
concern for the following reasons: 

0 

0 

0 

The relative ease of contamination from surface 
sources. 

There is limited on-base use of water from this 
aquifer (i.e., wells used for lawn sorinkling, 
etc.) 

The NAS is bounded on three sides (north, west and 
south) by off-base housing developments that util
ize the shallow aquifer as a water supply for 
various domestic purposes (i.e. , indoor and out
door). 

The deep Floridan Aquifer, which is the principal aquifer in terms 
of water supply for the City of Jacksonville and the NAS, is not considered 
an aquifer of concern (for the purpose of this assessment), for the fol
lowing reasons: 

0 

0 

The Floridan Aquifer is protected from surface 
sources of contamination by an approximately 200 
feet thick confining layer (low permeability zone) 
known as the Hawthorn Formation. 

The Floridan Aquifer is artesian. The water within 
the formations that make up this aquifer occur 
under pressure. If a conduit existed (i.e., an 
improperly installed or abandoned well) through the 
Hawthorn Formation, the water would tend to fl ow 
upward from the Floridan Aquifer to the shallow 
(water table) aquifer. This upward component of 
flow would preclude the potential for downward 
migration of pollutants to the Floridan Aquifer 
from the surface of the NAS and the NFD. 

. At the NFD, neither the sha 11 ow aquifer or the Floridan Aquifer 
are of concern, from the standpoint of potential for pollutant migration or 
well contamination, for the following reasons: 

0 Most of the ground surface at the NFD and much sur
rounding areas was umade land 11 (i.e., dredge fill). 
This material consists of sediment dredged from the 
bottom of Jacksonville Harbor and St. Johns River 
Channel. The dredge fill material was placed over 
low areas that were once floodplains and tidewater 
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areas for the St. Johns River. Due to the origin 
of the 11 made land 11 that is now the NFO, the quality 
of groundwater within the surficial sand portion of 
the shallow aquifer is most likely poor. 

Due to the hydraulic interconnection of the shallow 
aquifer with the tidal St. Johns River it is likely 
that the groundwater is salty or at least brackish. 

The one NFO wel 1 (No. 2) that was screened within 
the shallow aquifer has been permanently capped and 
burried. 

There are only two existing water wells at the NFD 
(No. 1 and No. 3). These wells are both artesian 
wells and receive their water from the deep 
Floridan Aquifer. 

The area surrounding the NFD consists of primarily 
heavy industry and there are no known potable water 
supply wells in the vicinity that tap the shallow 
aquifer. 

5. 4- BIOLOGICAL FEATURES 

5.4.1 General 

Both the NAS and NFD at Jacksonville are located in the 11 flat
woods11 section of Duval County. This is a relatively level area composed of 
intricate patterns of low ridges interspersed with ponds, swamps and occa
sional knolls. The central feature of this portion of the county is the St. 
Johns River, which supports diverse assemblages of aquatic and wetland 
habitats. 

5.4.2 Terrestrial Ecosystems 

The predominant vegetative association of the 11 flatwoods 11 in 
northeast Florida is the pine flatwoods community, dominated by either long 
leaf, slash or black pine. This community exists in flat, poorly drained 
areas where standing water occurs during the wetter months of the season. 
The pine flatwoods is often a transition zone between higher, drier associa
tions and wetlands. Typical plant species found in pine flatwoods are 
listed in Table B-1. The relatively higher, drier areas in the flatwoods 
tend to support less water tolerant, hardwood species such as live oak 

. (Quercus virginiana) and turkey oak (Quercus laevis) along with the pines. 
The lower, wetter areas within the flatwoods, between ridges and adjacent to 
water bodies, support dense growths of hydrophytic hardwoods. This hydric 
hardwood or swamp community is one of the most impressive forest groups in 
the state, encompassing a great variety of tree species including oak, pine, 
palm and bay. Typical plant species encountered in this community are 
listed in Table B-2. 

• 

• 

• 
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5.4.2.l Naval Air Station Vegetation 

The pine fl atwoods vegetative community has been altered exten
sively on the base by past and present land use practices. It appears most 
of the natural vegetation was removed during the development of the base. 
Large areas adjacent to the runway on the northern section of the base were 
cl eared to remove obstructions to aircraft. These areas are vegetated by 
grasses that are periodically ·mawed to prevent the growth of trees and 
shrubs. Land cover on the central portion of the base and the areas around 
the NRMC and base housing complex to the south has been converted to lawns, 
ornamental trees and shrubs and remnant hardwoods (particularly oaks). 

Aerial photographs taken in 1943 show the undeveloped upland 
(primarily the southern portion) area of the base sparsely covered by pine 
trees, exhibiting an open savannah-like appearance. Later photographs 
indicate these areas were permitted to succeed toward natural pine flatwoods 
habitat until 1973 when a forest management program was initiated. Under 
this program, 925 acres (Figure 5.4-1) have been subjected to forest manage
ment practices. This includes previously undeveloped areas as well as 
previously mowed areas. The goals of the Navy's long-term Forest Management 
Plan are to maximize commercial timber production, reduce ground maintenance 
costs while increasing wildlife habitat. The primary tree species planted 
has been slash pine. Hardwood standards within the management areas are 
also managed to produce salable hardwood while enhancing wildlife habitat 
values . 

5.4.2.2 Navy Fuel Depot Vegetation 

The upland areas of the NFD are primarily manmade land constructed 
from dredged material. Forty-eight acres of the approximately 150-acre site 
is under forest management (Figure 5.4-2). These areas have been reforested 
with slash pine. Hydric hardwoods are found on lower wetter e1evations, 
particularly bordering the Drummond Creek tidal marsh. The same species of 
plants listed in Tables B-1 and B-2 can be expected on· the NFD. 

5.4.2.3 Wildlife 

Each of the several different vegetative communities found on the 
NAS and NFD can support a characteristic, although not necessarily unique, 
wildlife association due to differences in such basic habitat parameters as 
canopy cover, ground cover, and water and food availability. The relative 
scarcity of undeveloped areas and the proximity to urban development limits 
its value to the larger wildlife species, particularly carnivores such as 
the bobcat. Tables 8-3 and B-4 list animal species that can be expected in 
typical pine flat'.'foods and hardwoods-communities. 

The NAS has also implemented a long-range Fish and Wildlife Man
agement Plan, which is primarily directed toward managing the fish com
munities of Casa Linda Lake and Scotlis Pond. Terrestrial wildlife habitat 
management is a unit of the Forest and Land Management programs. The goals 
of these programs are to improve wildlife habitat through such practices as 
converting undeveloped areas· to forest, providing food plots and preserving 
productive hardwood areas. No hunting is permitted on NAS or NFD. 
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5.4.3 Wetlands Ecosvstems 

The flatwoods region of northeast Florida supports a diverse 
assemblage of wetlands in depressed areas between the low ridges and along 
natural drainage ways and in the floodplains of streams and lakes. Fresh
water and sa 1 t or brackish water wet 1 ands within Jacksonvi 11 e have been 
mapped by the Jacksonville Area Planning Board (Figures 5.4-3 and 5.4-4). 
In addition, maps depicting wetlands on both NAS and NFD have been prepared 
by the Navy for their Jacksonville Complex Master Plan (Figures 5.4-5 and 
5.4-6). These maps coincide to a great extent, except for smaller wetland 
areas delineated on the NAS and NFD maps. 

5.4.3.1 Naval Air Station 

The primary wetland type on the NAS is the hardwood swamp. This 
wetland forest is located along major drainage ways in the southern portion 
of the base and along Ortega Creek in Dewey Park. This riverine swamp is 
subject to periodic overflow caused primarily by tidal fluctuations. No one 
tree species dominates. The most common species are red maple (Acer 
rubrum), water tupelo (Nyssa sylvatica var. biflora), sweet gum (LiguidaITi"b'ef 
styraciflua), bald cypress (Taxod1un distichum), pop ash (Fraxinus carol1-
nana), Florida elm (Ulmus floridana), and cabbage palm (Sabal palmetto). 
Additional species wererlsted previously in Table B-2. --

• 

A small area of freshwater (slightly brackish) tidal marsh is 
located at the northern end of the NAS (Figure 5.4-3). This area has been 
disturbed in the past by expansion activities on the base. The marsh area • 
supports herbaceous (grasses, rushes, and reeds) and shrub vegetation. In 
addition, narrow bands of marsh vegetation particularly common threesquare 
(Scirpus americanus) occur along several areas of base-river shoreline. 

5.4.3.2 Navy Fuel Depot 

The NFD is located much closer to the mouth of the St. Johns River 
which results in a greater salt water influence on wetland vegetation. Only 
species of plants tolerant of high salt concentrations can survive under 
this condition. In northeast Florida, these plants are limited to a rela
tively small number of herbaceous species, primarily smooth cordgrass (Spar
tina alterniflora) and black needle rush (Juncus roemerianus) which 
largely comprise the salt marsh vegetative association. Additional species 
are listed in Table B-5. 

The NFD salt marsh occurs along Drummond Creek at the northern end 
of the property (Figures 5.4-4 and 5.4-6). Smaller patches of salt marsh 
are 1 ocated on the southern portion of the property where ti da 1 exchange 
with the St. Johns River· occurs (Figure 5.4-4). The importance of salt 
marshes has been well documented. The marsh directly provides habitat to 
shrimp, oysters, crabs and the early life stages of many commercially impor
tant fish such as mullet, menhaden and drum. Many birds such as herons, 
egrets, ospreys, hawks and rails breed and/or feed in the marshes. A vari
ety of amphibians, reptiles and mammals are partially dependent upon salt 
marshes, frequently entering in search of food. One reptile, the American 
alligator, is not uncommon in the marsh and marsh fringe areas. Typical •··. 
salt marsh species are listed in Table B-6. 
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Narrow bands of hydrjc hardwoods also occur between the Drummond •.. 
Creek salt marsh and upland areas. This system was discussed in Section 
5.4.2.2. 

5.4.4 Aquatic Ecosystems 

The St. Johns River estuary continues to be a very productive 
aquatic system in spite of intense development along its banks in the Jack
sonville area. Over 150 species of fish have been identified in this sys
tem, many of them early life stages of commercially important marine spe
cies. In addition, studies by the Florida Department of Natural Resources 
indicate the St. ·Johns River to be the most important nursery ground to the 
shrimp fishery along the northeast Florida coast. Some fish species of 
commercial and/or recreational importance are listed in Table 8-7. A de
tailed listing can be found in Melane 1 s 1955 study. 

Through the efforts of the various environmental agencies and the 
city of Jacksonville, the water quality of the river has significantly 
improved over the last decade. 

5.4.4.1 Naval Air Station 

Two small lakes, Casa Linda Lake and Scotlis Pond are located on 
the NAS. Casa Linda Lake is approximately 10 acres in area and supports 
populations of largemouth bass, bluegill, golden shiners and yellow bullhead. 
catfish. Under the NAS Long-Range Fish and Wildlife Managment Plan, Casa .-
Linda Lake is managed for largemouth bass and bluegill to provide a fishery 
for base personne 1. Scot l is Pond is approximately 3 acres in area. It was 
constructed· in the early 1970s and stocked with 1 argemouth bass, b 1uegi11 
and redear sunfish in 1974-1975. This pond is presently not open to fish-
ing. Both water bodies have a recurring problem of overgrowth by the aqua-
tic 11 weed 11 southern naiad. 

A fish kill occurred in Casa Linda Lake in 1979. The cause was 
the pesticide Dazonon which had been applied to the golf course to control 
nematodes. Several days of rain followed the application, apparently wash
ing a toxic concentration of the pesticide into the lake. 

5.4.5 Rare, Threatened or Endangered Species 

Table· 5.4-1 lists rare, threatened and endangered species that may 
occur in the Jacksonville area. Only those species designated by the U.S. 
Fi sh and Wildlife Service are protected by the Endangered Species Act of 
1973. 

5.4.5.1 Naval Air Station 

There is an active bald eagle nest on the NAS within the Dewey 
Park area. This nest has been observed by wildlife biologists from the 
Florida Game and Freshwater Fish Commission since 1979. Successful hatch
ings have occurred in 1979, 1980 and 1982. Although active in 1981, no 
offspring were observed. Reportedly there was another bald eagle nest ·-· 
located on the southern portion of the NAS in the vicinity of the magazine 
area. However, the NACIP team could not locate this nest at the time of the 
site inspection. 
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TABLE 5.4-1 

Rare, Threatened or Endangered Species that 
May Occur in the Jacksonville Area 

Legal Status(l) 

Species GFWFC(Z) USFWS(j) 

Eastern Indigo Snake 
Bobcat 
Brown Pelican 
Snowy Egret 
Louisiana Heron 
Little Blue Heron 
American Oyster Catcher 
Least Tern 
American Alligator 
Wood Stork 
Florida Otter 
Gopher Turle 
Atlantic Loggerhead Turtle 
Florida Manatee 
Fox Squirrel 
Southern Bald Eagle 
Florida Sandhill Crane 
Shortnose Sturgeon 

Notes: 

T 

T 
SSC 
SSC 
SSC 
SSC 
T 
SSC 
E 

SSC 
T 
E 
T 
T 
T 

T 
UR 
E 

T 

UR 

T 
E 

E 

E 

(1) E ::;: Endangered; T ::;: Threatened; SSC ::;: Species of Speci a 1 Concern; 
UR Under Review (for possible listing). 

(2) Florida Game and Fresh Water Fish Commission. 

(3) U.S. Fish and 1..Jildlife Service . 
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Another endangered species, the Florida manatee, has been observed 
by the NACIP team on several occasions in the St. Johns River just off shore 
from the NAS. The St. Johns River has been classified by the U.S. Fish and 
Wildlife Service as a critical habitat for the manatee. 

The American al~igator, ~ threatehed species, has been observed in 
water bodies adjacent to the NAS as well as on the base. 

5.4.5.2 Navy Fuel Depot 

No Federally listed species have been observed on the NFD pro-
perty. 

The manatee, the shortnose sturgeon and the American alligator can 
be expected in the offshore waters. The Drummond Creek salt marsh may be 
utilized by bald eagles and other protected birds of prey. 

5.5 ADJACENT LAND USE 

The area adjacent to the NAS is zoned for land uses from Com
mercial Intensive (CI) and Industrial Light Warehouse· (IUv) to Residential 
(R) and Open Rural (OR). There is no heavy industry adjacent to NAS 
Jacksonvi 11 e. To the west, across Route 17, is a sand and gravel operation. 
Also to the west is a cement mixing company. 

The area adjacent to the NFD is generally zoned for industrial 
use. On the north side, from the St. Johns River west to the Seaboard Coast 
Line, land use varies from Industrial Waterfront (IW) to Industri a 1 Heavy 
(IH) at the Seaboard Coast Line. The west side along the Seaboard Coast 
Line Railroad to the St. Johns River is Industrial Waterfront (IW). Due 
north of the NFD is Drummond Creek. This creek passes through the 
Jacksonville municipal landfill. Fuel tanks containing bulk storage for 
various oi 1 companies are located on the St. Johns River both up and down
stream from the NFD. 

• 

• 

• 
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SECTION 6 

ACTIVITY FINDINGS 

6.1 GENERAL 

A description of the operati ans at NAS Jacksonvi 11 e that utn
ize(d) hazardous materials is provided in this section. The descriptions 
are focused on the fa 11 owing types of ope rat i ans: ordnance, non-ordnance, 
low level radiological 1 hazardous materials storage, and waste disposal. 
The information included in this section provides the background and 
documentation upon which sections 2, 3, and 4 are based. 

In addition to describing the various operaticns, the wastes 
generated by each operation and method of disposal are iaenti ed. The 
perioas of operation and quanti es of materials disposed are described in 
as great a detail as was possible to obtain. For example, the changing 
missions of NAS Jacksonville over the years and the varying intensity of 
operations (i.e., w'w'II, Korea, Vietnam) allows for only an estimate of waste 
quantities where historical data was not available. 

6.2 ORDNANCE OPERATIONS 

Operations at NAS and NFD jacksonvi 11 e are primarily focused on 
providing services and materials to support operation of aviation activities 
and store and supply fue1s. Ordnance operations play a minor role at the 
NAS. There is a restricted magazine area at the NAS and the Torpedo Rework 
Facility (site 38) is located within this boundary. Activities at this 
facility include the repair and cleaning of propulsion systems, addition of 
Otto fuel to and inspection of torpedos. Personnel with the Ordnance Envi
ronmental Support Office (OESO) reported that approximately one 55 gallon 
drum of solid waste materia1 (i.e., rags and gloves containing Otto fuel) 
was generated per day. It was al so reported that these drums have a 1 ways 
been disposed of off-site. 

6.3 

6.3.1 

NON-ORDNANCE OPERATIONS 

Vehicle Maintenance Shoo 

The vehicle maintenance shop is located in Building 105. The 
shops primary mission is to rebuild, repair, and maintain automobi es, 
trucks, and jeeps. Waste oils and solvents are stored in gallon drums 
and hauled off-site by a private contractor. Until 1976 these waste materi
als were disposed in the waste oil and solvent pits in the registered base 
dump, Site No. 26. 

6. 3. 2 Pest Control Shoo 

The Disease Vector Ecology and Control Center, which current1y 
occupies Building 937 (since 1978), has been established as a tenant of the 
NAS since 1949. This facility is used for the storage and mixing of pesti
cides and herbicides used at the activity. Characteristic materials stored 
in this facility include: malathion, chlordane, aldrin, dieldrin, 1indane, 
and di azi non. · 
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6.3.3 Fleet Photo Shop and Audio Visual Center 

This photographic shop provides photographic services to all Naval 
Air Station departments and tenant commands. The services provided by the 
photography shop include still and high speed photography. 

The liquid wastes generated by the photography shop include bleach 
and developer/fixers. In the past these waste streams were disposed of in 
shop drains. Currently, they are disposed of in the sewer and routed to 
the domestic sewage treatment plant. A silver recovery process was in
stalled at the shop in 1972 thereby reducing the quantity discharged. 
Silver levels in treated wastewater are in compliance with the facility 1 s 
discharge permit. A description of these wastes is contained in Table 
6. 3-1. 

6.3.4 Boiler Plants, Power Plants 

The energy system at NAS Jacksonville is dependent on electricity 
purchased from the Jacksonville Electric Authority (JEA) and natural gas 
purchased from the Florida Gas Company. This gas is used as the primary 
fuel in the boiler plants. Backup fuel storage is 14 days or approximately 
420,000 gallons. A project is underway to increase the capacity of reserve 
fuel supply to thirty days requirement. The storage capacity at that time 
will be approximately 900,000 gallons. 

• 

The gas distribution system at the activity consists of one main. • 
The main feeds power plants #1, #2, and #3. Gas distribution on the base is 
maintained by the Florida Gas Company to the five-foot building line. 

Natural gas is the primary fuel in the main boiler plants, Build
ings 104, 650, and H-2032. Each building has four boilers, and each boiler 
has dual fuel capability of natural gas and No. 6 fuel oil. The incinerator 
plant has three boilers that burn solid waste and fuel oil. The total 
installed capacity of the main distribution system is 438,000,000 BTU/hr. 
In addition, there are ten boilers that have various capacities within the 
limits of 400,000 to 3,500,000 BTU/hr, and these units serve individual 
buildings. The small units total capacity is 13,552,000 BTU/hr, and the 
small units operate on No. 2 fuel oil. 

Boiler plant #1 (Building 104) has an installed capacity of 
200,000,000 BTU/hr. The four boilers were installed in 1941 and operate at 
125 psi. Boiler plant #2 (Building 650) has an installed capacity of 
180,000,000 BTU/hr. Boilers 7, 8, and 9 were installed in 1940, and boiler 
10 was installed in 1941; they operate at 125 psi. Boiler plants #1 and #2 
are interconnected. They each have condensate return systems, and approxi
mately 20% of the original· flow is returned. 

Boiler plant #3 (Building H-2032) has an installed capacity of 
58,000,000 BTU/hr. Boilers 26 and 27 were installed in 1940. The boilers 
operate at 125 psi, and have an output of 9,000,000 BTU/hr each. Boiler 28 
was installed in 1941, and Boiler 29 was installed in 1942. The output 
capacity of each boiler is 20,000,000 BTU/hr at 125 psi. Condensate return 
is 85% of the origioal flow. ~ 
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6.3.5 Wastewater Collection and Treatment 

Until 1961, there were no industrial wastewat~r treatment facili
ties at NAS Jacksonville. In 1940, two trickling filter plants were con
structed for treatment of domestic wastes (combined. domestic and indus
trial). The west side plant is located north of the center .of the main 
east-west runway. The east side plant (no longer in existence) was located 
south of the east end of the main runway. In 1972, the east side plant was 
taken out of service and the flow directed to the west side plant. The west 
side pl ant was expanded to 2. 25 mgd capacity and upgraded (to activated 
sludge with aerobic sludge digestion) in 1972. 

Prior to 1972, industrial wastes reaching the east side plant were 
treated initially by settling (for paint chip removal) and skimming for 
removal of oils and solvent. These industrial wastes were then transported 
to the previously identified solvent waste disposal site. Effluent from 
settling/skimming was treated in the trickling filter plant for discharge to 
the St. Johns River. Trickling filter sludges were disposed near the PCB 
storage area (Site 27). 

After construction in 1974, the upgraded west side activated 
sludge plant was supplemented with a chromium reduction/precipitation and 
cyanide reduction/ oxidation facility for pretreatment of chromium and 
cyanide bearing plating wastes, and was fully operational in 1981. While 
designed for automated operati~n, this facility is currently being operated 

• 

manually with (apparently) good results. The batch-type process design used • 
typically responds well to manual operation. 

Of note, paint chips and so 1 vents from aircraft and component 
paint removal operations are treated initially at the source. A combined 
pump station and paint chip remova 1 system (currently inoperative) behind 
the component stripping ramp area is used to screen out paint chips which 
are then conveyed to a dumpster for contractor removal. Sol vents used in 
aircraft and component stripping are typically lost to the atmosphere in the 
process of stripping, flowing through the screens, pump station wet we 11, 
and the west side treatment plant. The total solvent discharge from air
craft stripping (93112) and component stripping (93111) is approximately 
1,200 gallons per week of methylene chloride/cresylic acid blend, 225 gal
lons per week of butyrate stripper, 55 gallons per week of trichloroethane 
and 25 ga 11 ons per week of naphtha. With a 2.1 mgd average fl ow and 
five-day work week, concentrations reaching the activated sludge unit 
(assuming no volatilization loss) would be: methylene chloride, 152 mg/1; 
trichloroethane, 7 mg/l; and naphtha, 1.6 mg/l. The butyrate stripper is 
insufficiently defined to predict specific gravity and behavior. Based on 
250 horsepower aeration capacity, 2 1 b oxygen per horsepower hour and 20 
percent oxygen in air, the effluent concentration of methylene chloride and 
trichloroethane would be 73 percent and 66 percent respectively of influent 
concentrat i ans. If there were no 1 asses of methylene ch 1 ori de and tri
chloroethane before the treatment plant, the effluent concentrations could 
be as much as 110 mg/1 and 4.6 mg/l, respectively. Because of the patterns 
of use and losses attendant on that use, the influent and effluent concen
trations are one to two orders of magnitude below these levels. This is 
based on results of analysis of effluent in accordance witrr NPOES permit for • 
the west side plant. 
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Sludges from the west side plant were formerly disposed on base, 
either to the PCB storage area (Site 27) or broadcast near the west side 
plant. One area of stressed vegetation within the new pine plantation 
southeast of the plant, Site No. 4, showed evidence of sludge dumping 
(tomato plants). Sludges are currently disposed in the pine woods sur
rounding the waste treatment plant with approval from the EFD based on 
results of an EP toxicity test. 

Also at this location, the out of service trickling filter plant 
filters (two) contain an unknown quality of oil used as bottom bearing seals 
to prevent intrusion of sand or salt into the bearing. 

6.3.6 Firefighting Training 

The firefighting companies at the NAS provides fire protection for 
the general NAS activities and aircraft operations. The NAS Fire Department 
conducts firefighting training exercises at a site south of the effluent 
polishing pond No. 834 identified as Site No. 2. Junk vehicles are sprayed 
with JP-5 or waste oil and ignited to simulate aircraft crashes .. Prior to 
use of the current area, a firefighting pit, Site No. 28, was used for fire
fighting training. When the old firefighting training area was in opera
tion, a mixture of flammable materials were used as fuel. Reportedly waste 
oils and lubricant~were dumped in the pit and burned. 

6.3.7 Incinerators 

An incinerator plant on the station has three boilers that burn 
solid waste and fuel oil. These boilers were installed in 1980 and each has 
an output capacity of 6,000,000 BTU/hr, The output from the incinerator is 
connected into the system between boiler plants #1 and #2. The maximum 
allowable firing rate is two boilers at 4,000 lbs/hr total. 

6.3.8 Fuel Farms/Gas Stations 

The old gas station Building 48, Site No. 19 has been taken out of 
service. The site currently houses the base garden center. The underground 
gasoline storage tanks with a total capacity of 16,000 gallons are believed 
to remain. Although there were no reported problems from leaks at this 
facility, the potential exists for tanks, fittings, hoses to corrode causing 
contents to leak. 

The existing base service station, Building 429, Site No. 33 has 
had a recent fuel leak. Approximately 2,000 gallons of gasoline leaked from 
an underground pipe fitting and infiltrated the sewer system allowing gaso
l_i ne vq.pors to mi grate in the sewer 1 i ne to 1 avatory receptacles within a 9 
block area of the service station. 

All petroleum facilities are entirely on shore and consist of 
storage and transfer of aviation, automotive, heating and waste fuels. The 
handling of· waste oil and fuels are the joint responsibility of the Naval 
Supply Center and Public Works Department. The Naval Air Station's petro
leum product storage facilities requiring SPCC consideration consist of 
twenty-five (25) underground tanks and seven (7) above-ground tanks varying 
in size from 1,500 to 567,000 gallons. A recent report, Hazardous '..Jaste 
Management Plan for Jacksonville. Florida Naval Complex Including Kings Say, 
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describes the Fuel Farms/Gas Station area in great detail (Cassidy, 1981). 
Discussions relating to past ?isposal practices that are contained in this 
report are summarized below. 

Facility 159-a bulk fuel storage facility is located at the north
east end of the station adjacent to Catapult Road. The bulk fuel storage 
facility consists of e 1 even (11) underground storage tanks. The tanks are 
constructed at ground level with earth covering to form a large mound. This 
facility has an annual throughput of approximately 60 million gallons. All 
fuel deliverables are via barge. 

The Fuel/Lube Oil Storage Facility (Facility 119) consists of 
seven underground storage tanks used to store Aviation Lube Oil, No. 2 Fuel 
Oil, MOGAS, AVGAS, and Waste Oil. Four (4) tanks are abandoned, filled with 
sand and are flanged off. The remaining four (4) tanks are filled 'with 
water. A listing of those tanks is shown in Table 6.3-2. !tJhere Known, 
average annual flow rates are noted as a comment. 

A disposal area, south of the station 1 s golf course, was used to 
dispose of waste solvents, cresols, oil, grease and other liquid industrial 
wast~s. The di sposa 1 area is now closed and projects C9-81, Cl0-81 and 
Cll-81 will remove pollutants and restore the area. 

Fuel/Storage/Transfer areas a 1 so exist at Facil iti€s 120, 120A, 650A, 
6508, H-2032, 1987, i988 and 1963. A detailed discussion of these facili-· 
ties is also included in Cassidy (1981). 

6.3.9 Sanitation, Refuse and Garbage 

The main sources of solid waste generation include the Naval Air 
Station Operations and Administrative Activities, the NARF and the family 
housing units. 

. Until 1977 the majority of solid waste generated on the base was 
collected by Standard Refuse, Inc., a refuse collection contractor. Items 
that were not acceptable in the contractor collection system were collected 
by the Public Works Department or were hauled to the on station disposal 
area by the generating organizations. Approximately 330 cubic yards of 
waste per week was disposed of at a di sposa 1 area operated by the Public 
Works Department on board station at this time. The disposal area was 
located south of the Golf Course and immediately west of the New Family 
Housing Area. The Public Works Department maintained a disposal area super
visor at the site, to insure that only burnable material was deposited at 
the disposal area and to see that refuse was placed in piles to facilitate 
burning, consolidation and covering (Cassidy, 1981) .. Generally the disposal 
area \~·as burned every Fri day. The burned and semi burned materi a 1 was then 
pushed over an embankment formed by previously covered refuse and ash. The 
new material was then covered with fill material. 

liquid waste, including sludge from grease traps and oil sumps as 
well waste chemicals from NARF shops was collected in 400 to 750 gallon tank 
trailers pulled by tractors. Liquid waste products including cleaning 
solvents, paint thinners, heavy petroleum products sludge, and galley grease 
trap sludge were disposed of at a holding tank at the sewage treatment plant 

• 

• 

• 
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• TABLE 6.3-2 Facility 119 - Fuel/Lube Oil Storage 

Structure Material 
Comment1 

Number Construction Fuel 

119-A Steel No. 2 90,000 g/yr 
119-B Steel Lube Oil 15,000 g/yr 
119-C Steel AVGAS 
119-0 Stee 1 AVGAS 45,000 g/yr 
119-I Steel AVGAS 
119-J Steel MO GAS 480,000 g/yr 
119-L Steel MO GAS 

(Leaded) 
E9-K Steel Paint \.laste 
119-Q Steel Abandoned Filled with water 
119-R Steel Abandoned Filled with water 
119-S Steel Abandoned Filled with water 
119-T Steel Abandoned Filled with water 
119-Y Steel Abandoned Filled with sand/ 

Flanged off 
119-Z Steel Abandoned Filled with sand/ 

Flanged off 
119-AA Steel Abandoned Filled witn sand/ 

• 
Flanged off 

119-AB. Steel Abandoned Filled with sand/ 
Flanged off 

Note: 1. Capacity of all tanks is 27,200 gallons 

Source: Cassidy, 1981. 
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or at a slurry pit located next to the disposal site. Part of the liquid 
waste generated at the NARF activities was hauled to the sewage treatment 
plant holding area but the majority bf the NARF waste and all of the sludge 
generated at other activities was hauled to the slurry pit located at the 
station disposal area (Cassidy, 1981). 

The majority of the solid waste collected on board station was 
disposed of by the refuse collection contractor off-site. 

The majority of the waste petro 1 eum products generated on board 
station were recycled as a part of the station refueling contract. Waste 
oil and contaminated aircraft fuel was placed in holding tanks throughout" 
the station for collection by the station refueling contractor. The Defense 
Property Disposal Office collected $12,600 in FY 75 for waste petroleum 
products (Cassidy, 1981). 

6. 3.11 Defense Property Disposal 

The Defense Property Disposal Office (DPOO) is located off-site. 
However, the DPDO facility, located across from the NAS, arranges for sale 
or disposal of 11 used 11 or surplus items from NAS and NFD Jacksonville. 

6.3.12 Naval Air Rework Facility 

The NARF, one of the major tenant activities at Jacksonville, 

• 

employs approximately 3,000 workers in stripping, testing, and refitting P-3 • 
(long-range. anti-submarine) and A-7 (ground support) aircraft. The general 
flow of work begins with removal of engines and other components (propel-
1 ors, contra 1 surf aces, etc. ) . After these components have been removed, 
the airframe is stripped of paint and sprayed with corrosion inhibitors 
before inspection and repainting. Components are also stripped of paint, 
sprayed (or given other treatment), and inspected before being repainted and 
installed on the airframe. Engines are disassembled, inspected, and moving 
parts are 11 magnafluxed 11 (inspected for cracks) and, if necessary, replated 
before assembly and i0stallation in the airframe. 

In addition to direct aircraft-related operations, the NARF opera
tions include support functions, such as battery repair (for fork lifts), 
joiners (crating and carpentry), and riggers shops. Chemical usage at NARF 
is predominantly located in six shops, with only minor amounts consumed in 
other areas. 

The following paragraphs describe in more detail the hazardous 
chemicals and the nature of operations conducted in each major shop and 
support function which may result in these three categories of discharges. 

The following paragraphs describe in more detail the hazardous chemi
cals and the nature of operations conducted in each major shop and support 
function which may result in these three categories of discharges. 

6.3.12.l ·Comoonent Stripping and Cleaning Shoo (93111) 

This shop performs paint stripping operations and degreases and • 
steamcleans aircraft components. These operations require the use of paint 
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strippers and organic so1vents. Paint strippers, including methylene chlor
ide and cresylic acid, trichloroethane, butyl acetate and naphtha are used 
in an open paint stripping shed. The spent stripper and paint is washed off 
the metal parts, and discharged into floor drains. Approximately 430 gal
lons per week of so 1 vents are disposed. The waste. is pu~ped through an 
inoperative paint chip remover and the enters the industrial waste water 
system. This shop also contains a 11 hot strip 11 tank containing dichloro-
benzene. Approximately 12-13 drums (660-715 gallons) of the material is 
disposed off-site. Cold carbon remover (methylene chloride, Phenol 48, and 
emulsifiers) is also used in a tank, but is not disposed. Losses from 
evaporation dragout, and reactors are replenished. 

The solvents used in the shop's operation include: trichloro-
ethane (55 gallons/week discharged into ramp drains); naphtha (25 gallons/ 
week discharged into ramp drains); trichloroethylene (165 gallons/month lost 
to evaporation and 55 gallons/month now shipped to off-site disposal; buty
rate (100-125 gallons/week discharged into ramo drains and lost to evapora
tion). The stripper and solvent wastes were discharged to the storm sewer 
system for approximately 32 years ending in 1972. 

6.3.12.2 Aircraft Stripoing Shop (93112) 

This shop performs airframe stripping and paint and corrosion 
treatment. The operation generates waste methylene chloride - Mi 1. spec. 

"81294 (less than 17 drums per week), paint stripper wastes, containing 
cresylic acid, cellulose acetate, and butyrate thinner (less than 2 drums 
per week), and waste alodine (less than 140 ounces per week of dry powder). 
These wastes are discharged into the industrial waste water treatment plant 
via the floor drains in the shop. A NARF report (O'Brian, 1979) provides 
data on the amount of chromium, phenol and cyanide which enter the drains 
from paint stripping and conversion coating operations for each aircraft 
processed. This data is presented in Table 6.3-3. Using the data for the 
number of aircraft processed from January to June, 1978, the shop would 
discharge 2866 lb. of chromium, 52,972 lb. of phenol, and 71 lb. of cyanide 
to the industrial treatment facility in a 6 month period. 

Approximately 400,000 lb/yr of glass beads are used as abrasive 
blast on aircraft. The waste beads are currently drummed and disposed of 
offsite by a contractor. Before 1981, the glass beads were disposed into 
the St. Johns River. 

6.3.12.3 Metal Treating Shop (93113) 

This shop performs miscellaneous metal finishing and treating 
operations. The shop has 42 tanks containing various metal treating solu-· 
tions and rinse waters. Many of the metal treating formulations are replen
ished by adding chemicals as specified by the Materials Engineering Labora
tory. The tanks are therefore emptied only at long 1nterva1s. For examoie 
the alodine tank has been emptied only twice in 14 years according to the 
shop's records. Table 6.3-4 summarizes the major waste types, quantities, 
and disposal practices of this shop . 
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TABLE 6.3-3 
Chemical Wastes From Paint Stripping And Conversion Coating Operations 

Aircraft Model (No. Processed 
Chemicals A-/E'.l54) A-7l 116) ~-3(28) 

Chromium( Cr) fm stripper( lbs.) 14.9 8. 7 23.2 

Phenol fm stripper (lbs.) 304 179 477 

Chromium( Cr) f m alodine ( 1 bs. ) 1.13 1.13 2.8 

Cyanide (CN) f m alodine (lbs. ) 0.28 0.28 0. 7 

NOTES: 

(1) Excessive stripper was used on the A-7E because of a 
speci a 1 coating. 

(2) Only one P-3 can be stripped at a time, but two A-7 
aircraft can be stripped at once. 

(3) The workload for the period investigated is 2-3 times 
normal due to a special program requirement. 

(4) Stripping shed used approximately 1,000 gallons of 
stripper and 20 pounds of alodine per week in 1978. 
These enter the dr.ain in a fairly constant volume. 

(5) Calculations for amounts of various chemicals are based 

Jan-Jun 78) 
Ml SC. 02) 

9.9 

203 

1. 1 

0.3 

on composition of manufacturer 1 s material presently in use. 
TURCO 6037 is 12.3 percent by weight phenol, 1.75 percent 
by weight sodium chromate. ALOOINE 1200 is 20-30 percent 
chromium (Cr) and 5-10 percent cyanide (Cn). 

Source: O'Brien, 1979 

• 

• 

• 
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Waste Type 

Chromic acid 
(1 lb/100 gal) 

Excelgold 1200 

Al odfoe 

:hrcmate 

Sodium Dichromate 

Parco lube 

Parcolube sealer 

Sulfuric Acid 

Hydrochloric Acid 

Metralux 

Phosphoric Acid 

Trichloroethylene 

1,1,l,-Trichloroethane 

Sodium hydroxide 

Nickel Acetate sealer 

Black Dye 

Potassium Bifluoride 

Black Oxide for 
stainless 
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TABLE 6.3-4 
Metal Treating Shop Wastes 

Waste Quantity 

6. 7 lb/yr. 

1050 gal (total) 

80 oz./yr 

1140 ga 1 /yr. 
(3 tanks, total 
capacity 3450 gal) 

730 gal capacity 

360 gal/yr. 

760 gal/yr. 

av. 80 gal /yr. 

av. 50 gal/yr. 
(300 gal capacity) 

(315 gal capacity) 

315 gal every 4 yrs. 

100 ga 1 total 

460 ga 1 every l. 5 yr. 

av. 20 gal/yr 
(100 gal every 5 yrs.) 

av. 20 gal/yr. 
(100 gal every 5 yrs.) 

av. 76 gal/yr. 
(380 gal capacity) 

220 gal/yr. 

Present 
Disposal Practice 

(not used) 
since 1973 

* 

* 

I't'l'wTP 

IW'WTP 

* 

* 

* 

* 

(not used 
si nee 1977) 

* 
(Not used) 

(iOO gal on hand) 

IWW'TP 

* 

IWW'TP 

Past 
Disoosal Practice 

until 1973 

all in 1980 

(disposed twice 
in 14 yrs.) 

I'-11\.iTP 

IWTP 

* 

* 

* 

* 

* 

* 
until 1977 

* 

Drain 

* 

* 

IwwTP 

* 

Note: *A disposal practice could not be determined by the NACIP team. 
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6.3.12.4 Component Finish Shop (93115) 

This shop paints small aircraft components (propellers, control 
surfaces, etc.). The operati-0n generates approximately five 55 gallon drums 
of paint shop and solvent wastes per week. Paint shop wastes (600 gpw), 
cold carbon remover (200 gpw), and vapor degreasing solvents (300 gpw) are 
stored together in an underground tank (Tank 11 9K). Two or three times per 
month NY-TREX, Inc. disposes of the waste under contract No. N62467-82-B-
2468. The waste has been manifested as F017 which is a RCRA listing for 
paint wastes. It has been determined that the underground storage tank held 
a mixture containing listed waste FOOl (spent halogenated solvents used in 
degreasing: tetrachloroethylene, trichloroethylene, etc.). In the past, 
these wastes were disposed in the solvent pit at the registered base dis
posal site, Site No. 26. Clean-up of this site is underHay. 

6.3.12.5 Aircraft Finish Shoo (93116) 

The function of this shop is painting airframes before assembly of 
components. The operation generates approximately three 55 ga.l lon drums of 
paint shops and solvent wastes per week. Currently, these wastes are dis
posed of through contract No. N62467-82-B-2460. Until 1978, Plant Main
tenance practice was to dispose the wastes in the solvent pit at the regis
tered base disposal site, Site No. 26. This site is currently undergoing 
clean-up. 

6.3.12.6 Plating Shop (96225) 

The plating shop, which has been in operation since 1962, performs 
metal plating with nickel, copper, silver, chromium, tin, and lead. Table 
6.3-5 summarizes the major hazardous materials discharged in rinse waters to 
the industrial waste water treatment plant, according to a NARF report. In 
addition, spent sodium hydroxide. (100 gal/ year) and sulfuric acid and other 
acids (150 gal/year) are collected in drums for treatment at the industrial 
wastewater treatment plant. Prior to construction of the central industrial 
waste treatment facility, a small plating waste treatment facility (for 
cyanide reduction and chromium reduction) adjacent to the shop, was used. 
Tricholoroethylene waste (ten ~5 gallon drums per year) is currently being 
disposed of off-site by a contractor. In the past, it was disposed of in 
the solvent pit at the registered base disposal site, Site No. 26. This 
site is currently undergoing clean-up. 

6.3.12.7 Cleaning Shop (96223) 

The cleaning shop cleans engines and engine parts. Chemicals and 
materials used by the shop include: silicate stripper, sodium hydroxide, 
chromic acid, potassium permanaganate, sodium chromate, sodium dichromate, 
1,1,1-trichloroethane, dichloromethane, phosphoric acid, corrosion remover, 
steam cleaning compound, cold carbon remover, and alodine. It is estimated 
that 92 oz. of sodium di chromate and 62 oz. of chromic acid per week are 
discharged to the industrial wastewater treatment plant. Approximately 220 
gallons of trichloroethane per week from this operation is disposed of 
off-site by contract. 

• 

• 

• 
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TABLE 6.3-5 

H-azardous Materials Routinely Discharged in 
Rinse Waters in Plating Shop (96225) Operations 

Chemical 
l.hrom.1c acid 
Nickel sulfamate 
Cadmium oxide 

Silver cyanide 
Potassium cyanide 
Sodium cyanide (with copper or 

cadmium plating bath) 
Copper cyanide 
Nickel chloride/sulfate 
Lead/tin fluoborate 

Source: O'Brien, 1979 

Events/Dav 
1-1/3 . 
2 
2 days/wk, 
every 30 minutes 
14 
14 

20 
14 

4 
14 

Amount/Event (Oz.) 
160 

66 

1. 5 
1. 6 
Q.2 

5.1 
0.5 

2 
6.3 
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The cleaning shop used trichloroethylene until 1978, and generated • 
approximately t.he same amount (approximately 220 gallons per week) of waste 
sp 1 vent. Prior to 1979 these so 1 vent wastes were disposed in the so 1 vent 
~it at the registered base disposal site, Site No. 26, by Plant Maintenance. 
Site 26 is currently undergoing c1ean-up. 

6.3.12.8 Paint Shop (96226) 

This shop is responsible for painting engine parts. The shop uses 
the following chemicals and materials: acetone, xylene, cellosove, methyl 
ethyl ketone, toluene, 1,1,1-trichloroethane, enamels, lacquers, zinc chro
mate primer, thinners, sermetal. Approximately two to three gallons of 
waste per day is generated· from this shop 1 s operation. This material is 
stored in waste cans for off-site disposal by contract. Until 1978 these 
wastes were dis~osed of in th& solvent and paint waste pit at the registered 
base disposal site, Site No. 26, which is currently undergoing clean-up. 

6.3.12.9 Plant Services Division, Battery Shop (65210) 

This shop, repairs nickel/cadmium and lead acid batteries. The 
shop has been in Building 125 since approximately 1959. In 1973 H-2 and H-3 
helicopters arrived on base necessitating the splitting of the shop into 
acid and alkaline areas. Currently, unusable nickel/cadmuim cells (approxi
mately 120 cubic feet) are being stored in an outside area behind the shop 
(Building 125). Spent electrolyte (Nos. 1275 and 1250) from lead/acid 
batteries has been routinely disposed into a lead - lined sink which dis- • 
charges to ground behind the building, Site No. 14. 

6.3.12.10 Avionics Division, Instrument Branch (94100) 

The shops in the instrument branch are responsible for maintenance 
and repair of aviation instruments. Operations in this branch which gene
rate wastes include painting of instrument parts, photographic processes, 
and electroplating. Less than 5 gallons of paint and paint thinner waste 
are generated per week. These wastes are collected by Plant Maintenance and 
disposed off-site via contractors. For approximately 36 years these wastes 
were disposed in the solvent pit at the registered base dispo-sal .area, Site 
No. 26. Developer wastes are dumped down the sink into the industrial 
wastewater treatment system, as is the very small volume of electroplating 
wastes. 

6.3.12.11 Avionics Division, Calibration Laboratory Branch (94400) 

Employees interviewed in other NARF shops reported that waste 
mercury from broken manometers and other instruments was sent to Avionics 
for disposal. The Calibration Laboratory also had instruments containing· 
mercury and as such was also a source of waste mercury. For approximately 
36 years as much as two to three quarts per year of mercury was disposed. 

6. 3.13 Water Treatment Plant 

The treatment plant consist of the raw water supply wells, aera-
tors for hydrogen sulfide aeration, ground storage, service pumps and chlo- .--~ 
rination for disinfection. Chlorine is applied to disinfect the delivered 
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water and to aid in chemical oxidation of hydrogen sulfide. 
stored inside the water plant structures in separate rooms. 
problem has been reported with the storage method. 

6.3.14 Naval Regional Medical Center 

The chlorine is 
No significant 

Medical and dental laboratories in the NRMC use small quantities 
of chemicals (e.g., mercury) which are routinely disposed of into the sani
tary sewer system. The Nuclear Medicine Department keeps on hand various 
radiochemicals. The department has a licensed "hot sink" for disposal of 
i2~ levels of radioactive wastes. Approximately 2 millicuries5per month of 

I (iodine-125) from radioimmunoassays and 3 picocuries of Co (cobalt-
57) per month are disposed to the sanitary sewer, in accordance with NRC 
(Nuclear Regulatory Commission) regulations. 

The NRMC is conducting a drug screening program whic'.J.fs:sults in 
the generation of water contaminated with radioactive isotopes ( I). This 
material is currently being drummed and disposed of off-site. 

6.4 

6.4.l 

RADIOLOGICAL OPERATIONS 

General 

A history of the uses and disposition of sources of low level 
ionizing radiation at NAS Jacksonville was obtained from available records 
and interviews with station personnel. Sources of low level ionizing radia
tion have been present at NAS Jacksonville, primarily in the from of lumi
noius instrument dials, since the origin of the station. Use of radio
isotopes in other aircraft parts constitutes another source of 1 ow 1eve1 
ionizing radiation. Low level radioisotopes and ionizing radiation sources 
are also present at the Naval Regional Medical Center. 

6.4.2 Aircraft Operations 

With the deve 1 opment of aircraft came the need to produce gauge 
and dial faces that the pilot would be able to read during night-time oper
ations. Luminous paints utilized in the watch and clock industry were 'ideal 
for this application and thus found direct and immediate application into 
the aircraft gauge and dial industry. Luminous paints consist of a compound 
capable of emitting light when energy is imparted to it (a phosphor) coupled 
with the required source of energy. This needed source of energy can be 
provided in a number of ways, however, one that was readily identified, was 
very effective and found widespread use was radioactive material, usually 
radium-226. The use of radi um-226 by the 1 umi nous dial industries was 
uncontrolled and each gauge or dial contains a relatively small quantity of 
radioactive material. However, in aircraft maintenance operations where a 
1 a rge number of these gauges and di a 1 s a re used, maintained, repaired, 
stored, and calibrated, the quantity of radioactive material can become 
significant, with any personnel involvement resulting in low-level radiation 
exposure. If as a result of these maintenance operations the radioactive 
materi a 1 is disturbed or dis 1 edged from the gauge or dial face, that work 
area can then become radioactively contaminated and this presents a per
sonnel contamination hazard. 
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The Naval Air Rework Facility (NARF) at NAS Jacksonville overhauls 
and maintains naval aircraft. Several of the shops in NARF have. handled 
aircraft insfruments with radium dials. Aircraft instrument' dial stripping 
operations took place during and after World War II. A review of records 
and interviews with station personnel indicated that these gauges and dials 
were used, maintained, repaired, stored, and calibrated in various shops in 
NARF. In the period during and after World War II paint wastes were dis
posed in several locations on the station, as described in Section 6.6. 
Instrument dials were also disposed on-site. In more recent years disposal 
was handled by the Naval Supply Systems Command in Norfolk. These materials 
were then packaged and shipped to a disposal site. Other sources of ioni
zing radiation from aircraft include vacuum tubes which are part of aircraft 
exciter systems, as well as uranium counterweight used in naval aircraft. 

6.4.3 Naval Regional Medical Center NRMC 

The Nuclear Medicine Department of the NRMC uses various radio
isotopes and posseses equipment which are sources of ionizing radiation. 
These sources and disposal practices were described in Section 6.3.14. 

6.5 HAZARDOUS MATERIALS STORAGE OPERATIONS· 

The NAS currently has never had a centralized hazardous materials 
storage area. Hazardous materials are stored in a number of areas on the 
station. Shops in NARF limit storage of all chemicals to several days 
supply. Drummed chemicals are stored outdoors in various locations on 
wooden pallets. These storage areas are fenced or cordoned off and labelled 
with hazard warning signs. 

Drummed chemical wastes are also stored in outdoor storage areas. 
An area near the industrial pretreatment lift station is used for this 
purpose. Paint waste drums are located outside hangars and buildings where 
aircraft and aircraft parts are painted. The paint wastes are then co 1-
1 ected for disposal off-site by a contractor. 

Waste sol vents generated by NARF are pl aced in a 27, 200 ga 11 on 
buried storage tank. A waste collection contractor, NY-TREX, Inc, collects 
approximately 50,000 gallons annually in 5,000 gallon increments. The· waste 
solvent contains methylene chloride, methylethylketone, ethylacetate, trich
loroethalene, methyl isobutyl ketone, n-butylacetate, and xylene. 

6.6 WASTE DISPOSAL OPERATIONS 

NAS JACKSONVILLE 

The FCHA staff has identifi'ed 38 potential contamination sites 
during the investigation at the NAS Jacksonville during the week of 28 June 
1982 (Figure 6.6-1 Table 6.6-1). Sites 26 and 27 were identified under 
Naval Facilities Engineering Command Contract No. N6246-78-C-0717, 1980. 
They have been identified for the purpose of avoiding duplication of effort. 
The NAS Jacksonville oil and solvent disposal areas in the registered base 
disposal area, Site No. 26, and the polychlorinated biphenyl (PCB) storage 
area (Site No. 27) were registered with the United States Environmental Pro
tection Agency on 11 June 1980. Both of these sites are currently under-

• 
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TABLE 6.6-1 

Potential Contamination Sites at NAS Jacksonville 

Discription 

Patrol Road Turn-around Site 

Present Firefighting Training Area 

Sludge Disposal Area /Sewage Treatment Plant Area 

Pine Tree Planting Area 

Shoreline Fill West of Fuel Barge Dock Site 

Fuel Farm 

JP-4 Explosion and Roof Collapse, Fuel Farm Area, 
Underground Tanks 

Vacant Lot, Fuels Farm Area 

Old Disposal Area (East of Fuel Farm) 

Building 119, A-T 

Hangar Building 101 

Old Test Cell Building 

Radium Paint Waste Disposal Pit 

Battery Shop 

Sol~ent and Paint Sludge Disposal Area (NARF) 

Storm Sewer Discharge - Black Point 

Glass Bead Disposal Area 

Radioactive Waste Fill Area 

Old Gas Station 

Solid Waste Incinerator 

Golf Course 

• 

• 

• 



• 

• 

• 

Site No 

23 

24 

25 

26 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

6-21 

TABLE 6.6-l(Con't) 

Potential Contamination Sites at NAS Jacksonville 

Discriotion 

Old Skeet Range 

Scrap Metal Disposal Area 

Building No. 2038 

Old Main Registered Disposal Area 

PCB Storage Area 

Fi re Pit 

Organic Disposal Area 

Old Drum Lot 

Asphalt Mix Area 

Base Landfi 11 

Base Service Station 

Old Transformer Storage Building 

Temporary PCB Storage Area 

Dewey Park 

Power Barge 

Torpedo Rework Facility 
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going clean-up. These sites were also reported to the State of Florida 
Department of Environmental Regulation and the City of Jacksonville Bio
Environmental Service Division on 10 June 1980. 

The PCB, solvent and waste oil contaminents have been clearly 
defined and are located in the immediate area of the disposal and spill 
sites. The PCB spill site and the solvent wa.ste oil disposal area are 
comp 1 ete ly fenced and the gates are securely 1 ocked. There are adequate 
warning signs posted at the sites and children do not play at these sites. 
The contami nent canst i tuents are not a threat to the Station's drinking 
water supply. The Geraghty-Miller site investigation report states that 
since the surficial aquifer is not utilized for drinking purposes, there is 
no health hazard associated with the presence of the contaminent consti
tuents in the surf i ci a 1 aquifer. NAS Jacksonvi 11e 1 s drinking water source 
is the Floridan Aquifer which· is very deep and more than adequately pro
tected from infiltration by three overlays and a constant positive upward 
gradient pressure. Test Well No. S-14 is one of several groundwater moni
toring wells under surveillance at the disposal site. The drinking water 
supply is monitored and no PCBs or other adverse constituents have been 
found. 

Jacksonville has officially notified all of the required public 
agencies and has protected the St. Johns River from contaminents. Special 
projects for pollution abatement and restoration of the disposal sites have 
been prepared _and are currently under design. The corrective projects have 
been funded. These projects are being accomplished and the matter of NAS 
Jacksonville disposal sites closed. 

6.6.1 Patrol Road Turn-Around Site No. 1 

This site is located north of the patrol road turn-around along 
the shoreline of the St. Johns River, at grid coordinates A-11, B-11, and 
B-12. This area has been used periodically for the disposal of construction 
debris in order to reclaim land and provide shoreline protection. The site 
contains rubble, consisting mostly of concrete and asphalt (see Photograph 
6.6-1). The site is approximately 50 feet wide by 300 feet long. The 
specific date(s) of disposal and quantities disposed were not available. 
The site is now covered wi"th vegetation with no visible environmental im
pacts. Only inert materials, which pose no threat to the environment or 
human health, were identified at this site. Therefore, a Confirmation Study 
is not recommended. 

6.6.2 Present Firefighting Training Area, Site No. 2 

This site is located in the immediate vicinity north of the sewage 
treatment plant at grid coordinates D-10. The site occupies an area appro
ximately 100 feet wide by 100 feet long and contains junk vehicles which are 
used for firefighting training. These vehicles are ignited using JP-5 or 
waste oil as fuel. This area has been used for training from 1966 to the 
present. It has been estimated that approximately 6,000 gallons of fuel 
have been burned at this site annually. The area immediately surrounding 
the junk vehicles shows visible evidence of fire damage. Although there is 
a potential for liquids discharged to the ground to migrate offsite, the 
quantities are small and the associated risk minimal. Therefore a Confirm
ation Study is not recommended. 

• 

• 

• 
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• Photo 6.6-1 

Site 1 Patrol Road Turn-Around 

• 
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6.6.3 Sludge Discosal Area/Sewage Treatment Plant Area, Site No. 3 

This site is located just north of the sewage treatment plant at 
grid coordinates D-10 (Figure 6.6-2). The dimensions of the sludge dump 
area are approximately 15 acres. Approximately 20,000 tons of sewage sludge 
containing toxic metals were dumped here from 1962 to 1980. However, the 
sludge is not hazardous under RCRA regulations, (see EP toxicity test data 
Appendix C). This site does not pose a potential threat to human health and 
the environment and therefore is not recommended for a Confirmation Study. 

6.6.4 Pine Tree Planting Area, Site No. 4 

This site is located approximately 200 feet southeast of the 
sewage treatment p 1 ant chemistry 1 aboratory, Bui 1 ding No. 261L at coordi n
ates E-10 (see detailed Figure 6.6-2). Until 1975 this area was reportedly 
used for the disposal of paint shavings·, sewage sludge, asbestos, oil and 
other petroleum products. Inspection of the area yielded visual confirma
tion of paint shavings. Paint shavings were identified throughout the area, 
approximately 1 acre. Sewage sludge was identified in an area approximately 
100 feet long by 100 feet wide. Heavy metals from this site may possibly 
migrate into the potable water supply. Therefore, this site is recommended 
for a Confirmation Study. 

6.6.5 Shoreline Fill, West of Fuel Barge Dock Site No. 5 

This area, used in the 1940s, is approximately 200 feet wide by • 
600 feet long and is located at grid coordinates Cl5 and 16. Visual inspec-
tion revealed that the materials disposed in this area were largely concrete 
runway debris. Because there is no evidence that the hazardous materials 
were disposed of at this site a Confirmation Study is not recommended. 

6.6.6 Fuel Farm, Site No. 6 

A fuel leak (No. 6 fue 1 oi 1) occurred in a pipe 1 i ne at a connec
tion to a buried tank. An unknown quantity of fuel 1 eaked into the under
ground concrete lined 11 steampit 11 which is located at the watertable. There
fore the pit contains a quantity of water at the invert level for its entire 
length. The oil was reported to have floated on the surface of the water in 
the pit, and to have been contained· within the concrete pit. After this was 
discovered, all the oil was pumped out. Because the oil was contained in 
the 11 steampit11 and subsequently removed, a Confirmation Study is not 
recommended. 

6.6.7 JP-4 Ex losion and Roof Collaose, Fuel Farm Area, Under round 
anks, Site No. 

This area is located west of Catapult Road at coordinates E-15. 
Reportedly explosions involving underground tanks occured in this area in 
1978 and 1979. The explosion and fire in an underground tank in 1978 re
sulted in pumping of the residual fuel, not consumed by fire, into tank 
trucks and hauling it off-site for disposal as waste oil. Because the fuel 
was contained in the tank and subsequently removed, a Confirmation Study is 
not recommended. • 
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6.6.8 Vacant Lot, Fuels Farm Area 1 Site No. 8 

This area (200 feet X 100 feet) is 1 ocated adjacent to the east 
side of Catapult Road at coordinates E-16 (see detailed Figure 6.6-3). As 
indicated by an aerial photo dated September 1976, the area was used for 
parking aircraft (approximately 5 fighter planes). Inspection of the site 
revealed four piles (possibly abrasive blast grit) and two disintegrated 
plastic bags of fine granular materials. Due to the minimal quantites at 
this site, this site has not been recommended for a Confirmation Study. 

6.6.9 Old Disposal Area (East of Fuel Farm), Site No. 9 

This site is approximately 200 feet wide by 400 feet long and 
located east of Catapult Road along the shoreline of the St. John 1 s River at 
grid coordinates E-16 (See Photograph 6.6-2 and detailed Figure 6.6-3). 
This site contains garbage, construction debris, and a few SS-gallon drums. 
This material was disposed for approximately one year during the years 
1977-1978. Soil tests conducted in this area have shown high chromium 
levels, indicating that industrial wastes (i.e., chromium sludge) may have 
been disposed in this area. Due to the level of toxic chromium and hydrolog
ical conditions conducive to migration, this site is recommended for a 
Confirmation Study. 

6.6.10 Building 119 (A-T) 1 Site No. 10 

Approximately 600 gallons of hot stripper, MIL-R-81835 or Turco 
3823 are currently stored in an underground steel tank (capacity 25,000 
gal.) in the vicinity of Building 119, at coordinates G-15. The contents of 
the tank are intended to be disposed of offsite by contract. This tank is 
used for the temporary storage of hazardous waste and while there is a po
tential for leakage there is no evidence to support that this has occured. 
As such, the tank does not currently classify as a disposal site, conse
quently a Confirmation Study is not recommended. 

6. 6.11 Hangar Building 101, Site No. 11 

The floor of the main hanger section of Building 101, coordinates 
H-13,14, is constructed of steel plates over steel beams (Figure 6.6-4). 
Reportedly unauthorized disposal of waste solvents and other materials below 
the old floor boards occurred for many years. Approximately 2,000 gal. of 
solvents may have been disposed, (assume 1 gal per wk over 40 yr. period). 
In 1975 a fire broke out below the steel plates (Figure 6.6-5). Infiltra
tion of waste solvents and other flammable liquids from deteriorated indus
trial sewer lines or disposal may also be responsible for the presence of 
flammable materials under the hanger floor. Information about specific 
waste materials was not available. However, any chemical used in Building 
101, such as TCE and oils, might potentially reach this area. The quantity 
of materials spilled may be significant and therefore, this site is recom
mended for a Confirmation Study. 

In addition, a spill of more than 150 lb of mercury also occurred 
in the '1old pump shop 11 in Building 101 (coordinates H-14). Although most of 
the spilled mercury was removed and sent for reclaiming, reportedly some was 
not removed and remained at the site. 

• 

• 



• 

• 

•• 

6-27 
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Photo 6.6-2 • Site 9 - Old Disposal (East Fuel Farm) Area 
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Figure 6. 6- 6 Fire Caused by Flammable Wastes Under H.angar 101 f1 oar • 
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6.6.12 Old Test Cell Building, Site No. _12 

Reportedly there are interconnections of the storm and sanitar/ 
sewers with the building roof drains and the industrial sewer system in the 
old test cell area, Building 101 k (coordinates H-14) (see detailed Figure 
6.6-4). In addition, it was reported that numerous spills of chemicals from 
ruptured or rusted drums occurred at this site. Due to the quantity and 
toxic and reactive nature of the materials used at the site, this site is 
recommended for a Confirmation Study. 

6.6.13 Radium Paint Waste Disposal Pit, Site No. 13 

The area north of Building 167 coordinates H-14 was used for the 
disposal of radioactive radium paint waste from aircraft instrument dial 
painting operations which took place at NARF during World War II and con
tinued until the late 1950 1 s. These wastes were disposed into a burial pit 
approximately 40 ft by 50 ft by 0.75 ft deep and contained the paint wastes 
mixed with soil. This site was excavated in the late 50 1 s. At the time of 
excavation, radioactivity readings at the surface taken with a radiation 
survey meter were in the range of 3 to 5 mR/hr above background. The con
taminated soil was moved to another site (see Radioactive Waste Fill Area, 
Site No. 18) described later in this section. 

It is unlikely that this site was used for disposal of other 
radioactive wastes. At the time this site was used, the only other radio
active materials which were disposed of at NARF were electron tubes from 
aircraft exciter systems and drogue lights, used for night-time aircraft 
refueling. It was common practice to pack these items in 5 gallon cans, 
fill the cans with cement, and dispose them at sea from aircraft. Because 
the hazardous materials were removed and no residual contamination has been 
detected, this site is not recommended for a Confirmation Study. 

6.6.14 Battery Shop, Site No. 14 

The battery shop is located in Building 125 at coordinates I-14 
(see detailed Figure 6.6-6). The shop contains a seepage pit where waste 
acids from lead-acid batteries were disposed. Approximately 100 gallons of 
waste were dumped annually from 1959 to 1982. Due to the quantity of wastes 
disposed, disposal method, and hydrogeological conditions in the area this 
site is recommended for a Confirmation Study. 

6.6.15 Solvent and Paint Sludge Disposal Area (NARF), Site No. 15 

This area approximately 100 feet by 100 feet is located along the 
easte.rn side of Building 970 (see detailed Figure 6.6-7). The area was usea 
for disposal of solvents and paint sludges as recently as 1978. A 1978 
photograph (Figure 6.6-8) shows the lack of vegetation in large patches 
where the soi 1 is caked and cracked. Another photograph showed a ·white 
residue on the soil. The soil was tested by the Materials Engineering 
Laboratory and reportedly showed presence of 11 solvents of a 11 types 11

• 

This area was used for the disposal of waste solvents and paints . 
Based on current operations, it is estimated that up to 2,000 gallons of 
these wastes were disposed of at this site annually for approximately 36 
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years. This site is characterized by large quantitie_s of haz.ardous mater
ials and hydrogeologic conditions conducive to migration off-site. There
fore, this site is recommended for a Confirmation Study. 

6.6.16 Storm Sewer Discharge - Black Point, Site No. 16 

The storm sewer runs along buildings 101, 50, 79~, coordinates J, 
K-15 and discharges at Black Point (see detailed Figure 6.6-9). There has 
been a re-occurring discharge of JP-5 fuel and oi 1 which are be 1 i eved to 
come from a fuel tank overflow in the vicinity of test cell 12, and possibly 
a variety of other sources in the NARF area. An oil boom was installed at 
the outfall to contain the oil (see Photograph 6.6-3). Over the years 
various chemical wastes -from NARF were reportedly disposed of by discharge 
into the storm sewer system, eroded the sewer and leached into the ground. 
It is difficult to estimate the volume of material disposed of in this way, 
but it is likely that a variety of chemical wastes may have been disposed/ 
spilled on the ground and since have migrated back into the storm sewer. The 
storm sewer acts as a conduit to the St. Johns River. The possible dis
charge of taxi c materi a 1 s through the storm sewer to the St. Johns River 
poses a potential threat to human health and aquatic life in the river. 
Therefore, this site is recommended for a Confirmation Study. 

6.6.17 Glass Bead Disposal Area, Site No. 17 

This area is located approximately 10-15 feet from the shoreline 
at grid coordinates J-12 (see detailed Figure 6.6-10). The area was used 
for the disposal of spent glass beads used in the abrasive b 1 ast ing opera
tions conducted at NARF (Cpde 93112). Disposal of the spent glass beads in 
this off-shore area was started 1965 stopped in January, 1981. There is 
visible evidence of a 11 glass bead barll that has been created as a result of 
off-shore dumping, (see Photograph 6.6-4). 

NARF personnel report that approximately 400,000 lb. of the glass 
beads is used per year, and it can be expected that 80% (approx 300,000 lb.) 
per year may have been disposed at this site. The glass beads contain 
cadmium, chromium, nickel and lead. Table 6.6-2 presents the metal analysis 
of a sample of "wet process 11 bead blasting material. The blasting beads are 
considered a hazardous waste according to RCRA regulations, by virtue of the 
EP Toxicity test results (Table 6.6-3). Because of these results and be
cause a large quantity was disposed of here a Confirmation Study is re
commended. 

Currently the glass beads used for blasting are stored in bags 
inside an aircraft maintenance building. The spent beads that are contamin
ated with cadmium are stored in drums and removed by a private contractor 
for disposal off-site. 

6.6.18 Radioactive Waste Fill Area, Site No. 18 

Radioactive radium paint wastes from aircraft instrument dial 
stripping operations at NARF during and after World War II were placed in a 
burial site (Site No. 21) in the NARF until the late SO's. When this opera
tion ceased, the site was excavated, as described in Section 6.6.17. The 
contaminated soil, approximately 1500 cubic feet, was disposed of at a site 
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• Photo 6. 6-3 

Site 16 - Storm Sewer Discharge Black Point 
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• Photo 6 .6-4 

Site 17 - Glass Bead Disposal Area 
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Parameter 

Cadmium 

Chromium 
Copper 
Ni eke 1 

Lead 

5-40 

TABLE 6.6-2 

Chemical Ana1ysis* of NARF Glass Bead 
Blasting Material (Wet Process Waste) 

Dried Solid Phase (mg/g) Liquid Phase Only 

120 0.61 
220 0.01 
10 0.01 

670 0.55 
460 0.05 

• 
(mg/l) 

*Analysis performed by Materials Engineering Division Laboratory, NARF, • 
March 25, 1981. 

• 
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TABLE 6.6-3 

EP Toxicity Test Results* For G.lass Bead Blasting Material 

EP Extract Maximum 
Parameter Concentration (mg/g) Concentration• 

Chromium 0 5.0 

Cadmium 11 1. 0 

Nickel 2.4 

*Source: Federal Register 45, No. 98 May 19, 1981, pp. 33122 - 33133 . 

*Analysis performed by Materials Engineering Division Laboratory, NARF, 

May 15, 1981. 
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near the shoreline in the vicinity of the present Marina No. 1 (coordinates 
J-12), This area was originally at water level, but was built up 3 to 5 ft. 
by the fill material. When excavated, radiation m,easurements of the soil 
(using a radiation survey meter) were reportedly 3 to 5 mR/hr. At the t4me 
of the site visit, surface measurements of radiation using a survey meter 
(NUCOR CRM 595 with CP 595 probe) were not significantly above background 
readings (0.15 mR/hr). The site has already been cleaned up and so poses no 
threat to human health or the environment, and therefore a Confirmation 
Study is not recommended. 

6.6.19 Old Gas Station, Site No. 19 

The old· gas station Building 48 located at coordinates J-12 is 
currently the base garden center (see detailed Figure 6.6-10). The site con
tains two abandoned buried gasoline storage tanks and is in close 'proximity 
to the potable water well which was abandoned. There is a possibility that 
the abandoned gasoline tanks may be leaking gasoline into the ground where 
conditions are conducive to migration. Therefore, a Confirmation Study is 
recommended. 

6.6.20 Solid Waste Incinerator, Site No. 20 

The solid waste incinerator, Building 952, is. located at coordi
nates I-10. The ash and solids are taken to the Clay County Landfill. 
There is no evidence of hazardous wastes either spi 11 ed or disposed of at 
this site. Therefore, a Confirmation Study is not recommended. 

6.6.21 Golf Course, Site No. 21 

The pesticides Dazonon and 11 Roundup 11 are occasionally applied to 
the golf course greens to control moles and crickets. On 30 April 1979 
these pesticides were applied to the greens. On 6 May 1979 a fish kill 
resulted following several days of rain. The fish kill in Casa Linda Lake 
later was attributed to runoff of pesticides, specifically Dazonon, into the 
lake. This was an isolated incident. No further environmental damage was 
detected, therefore a Confirmation Study is not recommended. 

6.6.22 11 Ft. Dix", Site No. 22 

The area known as Ft. Dix was reported to be used as a small arms 
ammo disposal area for target or skeet range. This area 1 s dimensions are 
approximately 100 feet by 100 feet, and is located at grid coordinates K-7. 
There was no visible evidence of disposal during the site inspection" 
Because there is no substantiated evidence of disposal of hazardous mate
rials, a Confirmation Study is not recommended. 

6.6.23 Old Skeet Range, Site No. 23 

In an area adjacent to the go 1 f course, coordinates L-8, cinder 
piles and disturbed ground (indicating a possible disposal area) were 
identified. This area, which appeared to be an old sand pit, is approxi
mately 500 feet long by 100 feet wide. Also observed were a few empty drums 
and engine containers that were pushed over an embankment and two (2) 2-inch 
white PVC standpipes. This site has not been recommended for a Confirmation 

• 

• 

' • 
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Study becau~e only inert wastes were identified, and there is no evidence of 
hazardous materials disposal. 

6.6.24 Scrap Metal Disposal Area, Site No. 24 

The scrap metal disposal area is located adjacent to Building No. 
497 at coordinates M-10. A new training center -for housing management is 
being constructed at this site. There is scrap metal piled in the area 
along with assorted junk truck parts and empty drums, (see Photograph 
6.6-5). There is no evidence of waste burial at the site, and excavation of 
soils for foundations yielded no evidence of contamination. Due to the 
types of materials disposed at this site and lack of evidence of soil 
contamination, a Confirmation Study is not required at this site. 

6.6.25 Building No. 2038, Site No. 25 

This area, adjacent to Building 2038 located at coordinates 0-10 
wH5 used for the storage of hospital wastes containing radioactive iodine 
( I) and other radioisotopes. The site was cleaned up by a contractor, 
surveyed, and determined to be free of radiation. 

Since 1979, as many as 25 barrels per monttli2g these wastes, each 
containing app_roximate ly 500 to 700 mi crocuri es of I when fresh, were 
being generated. A total of approximately 300 barrels required offsite 
disposal. This disposal took place in June 1982, under the direction of 
Radiological Affairs Support Office (RASO). The empty barrels were left at 
the site. A Confirmation Study is not recommended for this site. 

6.6.26 Old Main Registered Disposal Area Site No. 26 

This area, located at coordinates N&J-8 and 0-7&8 was used for the 
disposal of a variety of wastes including waste solvents and waste oils. 
Before 1940, the site was a vehicle graveyard. From 1940 to 1968, the site 
was operated -as the NAS di sposa 1 area for trash, garbage, demo 1 it ion and 
construction debris and waste oil. These wastes were burned at the edge of 
trenches and pits with the remains bulldozed into the trench and pits and 
covered. Air po 11 ution contra 1 requirements ha 1 ted burning and the wastes 
were then hauled off-site by contract. However, waste oil continued to be 
dumped in pits, and the NARF disposed of paint waste and solvents in a 
adjacent slurry pit. The site was officially closed January 15, 1979. 

A portion of the disposal area was also used for the disposal of 
low level radioactive wastes during World War II and until approximately 
1955. A report from the Commanding Officer of the Naval Civil Engineering 
Laqoratory (Port Huememe, CA) dated February 1, 1973, described the radioac
tive waste as 11 radium-contarninated paint stripper, in vials." Instruments 
with radium dials and other low-level radioactive wastes were orobablv 
disposed there, according to other reports. Although the radiation levels 
measured at the time were not considered 11 high enough to cause ambient 
problems" (see report), there was concern that "if one of the vials should 
be picked up and carried, or if some of the contents of the vials should be 
accidently (sic) ingested, an unfortunate incident could occur. 11 Therefore 
it was decided to decontaminate the area. The following description taken 
from a memo from the station safety manager to the commanding officer dated 
31, July, 1973, provides an account of the cleanup. 
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Photo 6.6-5 • 
Site 24 - Scrap Metal Disposal Area 
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Radioactive radium paint waste accumulated from aircraft 
instrument dial stripping operations in the Overhaul and Repair 
Department (now NARF) during and after World War II. The waste 
was bu red in a remote area of the station dump ( unt i 1 approx i
mate ly 1955) and the burial site was enclosed with a fence and 
posted with 11 Radioactive Materials 11 warning signs. After 1955, 
radioactive waste di sposa 1 was accomp 1 i shed in accordance with 
Atomic Energy Commission Regulations under the technical direction 
of Mr. R. E. Byrd, Industrial Hygienist. 

Pl ans for an en 1 i sted personne 1 housing deve 1 opment, to 
be located hear the station dump, were completed in FY73; conse
quently, a decision was made to excavate and ~ispose of the accu
mulation of buried radioactive waste. A request for funds to 
implement the disposal project was submitted to the Pollution 
Abatement Control Agency and $30,000 was allocated for this pur
pose. A request was then submitted to the Radiological Affairs 
Support Office (RASO), Ft. Balvoir, Virginia, for assistance in 
the waste disposal project. Mr. Gene Hendrix, SW2 R. H. Quest and 
HMl G. M. Jones were assigned to supervise excavation and pack
aging the waste. Also assigned to work in the project were the 
following NAS JAX Public Works employees: Mr. R. J. Wilson, 
Supervisor, Mr. J. J. Arnold, Heavy Equip-ment Operator and Mr. H. 
H. Cohens, Mr. S. Canady, Mr. D. M. McNair and Mr. N. Maxon, all 
Laborers. 

The RASO Team arrived at NAS JAX on 11 May 1974 and the 
project was begun. The station furnished coveralls, rubber boots/ 
gl aves and dust respirators for the workforce; however, the dump 
area was very wet and RASO technicians did not require the use of 
respirators. Mr. Byrd obtained air flasks and collected breath 
samples of RASO personnel, six Public Works employees and himself, 
prior to excavation of the waste. Dirt within the burial site was 
excavated to the depth required to remove the radioactive contami
nation and the waste was packaged in 55 gallon steel drums. The 
drums were sealed with lids secured with bolted lock rings. Five 
hundred and one drums were fi 11 ed, sealed and loaded on wood 
pallets, labeled with "Radioactive Materials, Low, Specific Acti
vity: decals required by the Interstate Commerce Commission, and 
left inside the fenced dump area to await award of the disposal 
contract. Several drums were weighed and the total weight of 501 
drums was estimated at 353,205 pounds. 

A contract to dispose of the waste/ di rt at. Barnwe 11 , 
South Caroline was awarded. The first load of waste was shipped 
on 8 July 1974 and the last load left the station on 22 July 1974. 
Total cost of the contract was $15,400., according to P. W. Main
tenance Control Director. 

Mr. Oakley called the Safety Manager on 23 July 1974 to 
inquire about contents of the drums in that water spilled out when 
the drums were removed from the R.R. cars. Mr. Hendrix return 
ca 11 on 24 July 1974 indicated that water which spi 11 ed out the 
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drums contained radioactive particles, which according to radiac 
instrument reading taken by Mr. Oakley, were insignificant for 
harmful radioactive exposure. 

The Safety Manager and N.R.M.C. Industrial Hygienist 
jointly monitored the disposal project to insure incorporation of 
safety practices and expeditions removal of the waste from this 
activity. In essence, a confirmation study has already been 
completed for this site. 

PCB Storage Area, Site No. 27 

This area, approximately 100 feet by 100 feet is located at co
ordinates 0-7&8, and was used for the outdoor storage of transformers con
taining PCB 1 s. The transformers were vandalized in 1978 resulting in the 
spillage of transformer fluids on the ground. The transformers were removed 
and the PCB contaminated soil removed and disposed. The site was secured by 
an 8 foot chain link fence which has subsequently been taken down. _;.., 
Confirmation Study has already been completed for this site. 

6.6.28 Fire Pit, Site No. 28 

This site was a former firefighting training area. The fire pit 
is located in the vicinity of Building -342 at coordinates R-3. Approxi
mately 5-10 gallons/day of waste oil was placed in the pit and burned from 

• 

1946 to 1952. There was no visible evidence of the pit during the site • 
survey .and no conclusive evidence of disposal without burning. Therefore, a 
Confirmation Study is not recommended for this site. 

6.6.29 Organic Disposal Area Site No. 29 

The organic disposal area located at coordinates O&P-3 has been 
used for the disposal of organic debris (wood, grass clippings, etc.) 
However, inspection of the site yielded evidence of crushed drums (approx
imately 1 dozen), construction debris, discolored soil piles, scrap metals, 
and PVC cases. Reportedly materials other than organic debris hav.e been 
disposed in this area in the past. However, quantities, types of wastes and 
dates were not obtainable (see Photograph 6.6-6. There is also an area 
approximately 50 feet wide and 5 feet high containing creosoted wood blocks. 

In addition, the disposal area may have previously been used as a 
borrow pit. The disposal area is approximately 200 feet wide by 1,000 feet 
long. This side does not pose a threat to human health and the environment. 
As a consequence, a Confirmation Study is not recommended. 

6.6.30 Old Drum Lot, Site No. 30 

This site, located at coordinates 0-3, was used- for the outdoor, 
unprotected storage of drums containing raw products (see detai 1 ed Figure 
6.6-11). The drums were stored on Marsden Matting. Approximately 10,000 

-drums were stored at this site from· 1955 to 1967. Although there is no 
visible evidence of environmental impairment at this site, it was reported 
that from time to time drums containing hazardous materials corroded and 
leaked their contents onto the ground. Surface soils in the area were re- • 
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• Photo 6.6-6 

Site 29 - Organic Disposal Area 
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cently tested for PCB contamination. Test results were negative. This site 
is characterized by hydrogeological conditions conducive - to migration, a 
residential area with water supply .wells within 1/2 mile, and the possi
bility that drums containing hazardous materials leaked their contents onto 
the ground (approximately 10 drums per year for 12 years). Therefore, this 
site is recommended for a Confirmation Study. 

6.6.31 Asphalt Mix Area, Site No. 31 

This site is located at coordinates N-4 adjacent to the contract 
garbage haul er truck maintenance area. The area is presently used by the 
public works department for storage of equipment, materials, and junk vehi
cles. Leaking drums containing asphalt mix materials were reported to have 
been stored in this area. There. is no visible evidence of contamination. 
Because of the small quantities and characteristics of asphalt mix materials 
stored here, this site is not recommended for a Confirmation Study. 

6.6.32 Base Landfill Site No. 32 

The o·ld base landfill is located at coordinates M-4. This area 
was used during the 1960 1 s for disposing of soil, refuse and construction 
debris and junk vehicles. This site covers approximately 2 acres. A por
tion of this area is presently used for the .collection (in dumpsters) of 
large househo 1 d refuse (i.e. , app 1 i ances). This site has not been recom
mended for a Con.fi rmati on Study. The wastes identified a"re not hazardous 
and pose no significant impact to human health or the environment. 

6. 6. 33 Base Service Station, Site No. 33 

The base service station, Building 429, is located at coordinates 
J-5. There has been a problem with gasoline leakage from this station as 
recently as June, 1982. Gasoline vapors were detected in sewer lines within 
a 9 block area of the station at an explosion index of 100%. The total loss 
of fuel was approximately 2,000 gallons. The problem was greater at this 
area because this area is at the end of a small sewer line. Therefore, low 
wastewater depths in the line permitted increased movement of fuel into the 
line. A nearby groundwater monitoring well 27 ft deep yielded no odors upon 
inspection, (see Photograph 6-.6-7). The source of the problem has been 
identified and work was underway to correct this problem at the time of the 
site visit, therefore, a Confirmation Study is not recommended. 

6.6.34 Old Transformer Storage Building, Site No. 34 

Building 525 (coordinates J-6) was formerly used to store trans
formers. This building and the adjacent building (No. 951) today serve as 
the base commissary. Building 525 was originally a warehouse. According to 
interviews with base personnel, the building was completely remodeled when 
it was converted to a commissary in 1978. There is no evidence of hazardous 
materials remaining at this site, therefore a Confirmation Study is not 
recommended. 
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Photo 6.6-7 

Site 33 - Base Service Station Ongoing Remedial Action 
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6.6.35 Temporary PCB Storage Area, Site No. 35 

The temporary PCB storage area, Building 480, is located at co
ordinates H-11. This building was inspected in July, 1981 by the EPA and 
approved for temporary storage of PCB 1 s. In 1980, a contractor removed 
asbestos pipe insulation from a building in NARF, and deposited the asbestos 
in Building 480. The contractor was later required to remove the bulk 
material and decontaminate the building after dust samples indicated that 
the area was contaminated. Si nee the building was cleaned up, it is not 
expected to pose a current health or environmental problem. Therefore, a 
Confirmation Study is not recommended for this site. · 

6.6.36 Dewey Park, Site No. 36 

This area is located west of gate 3 south of the Dewey Park Water 
Plant at coordinates H-3&4. The site contains construction debris and 
materials from fire damaged buildings. The site occupies an area approxi
mately 2 acres in size in a clearing in a wooded area. Access to this area 
is through Dewey Park; however, the site spans the border of Navy Property. 
The site contains inert materials and therefore has not been recommended for 
a Confirmation Study. 

6.6.37 Power Barge, Site No. 37 

This site is located at coordinates R-8. Reportedly, an explosion 
of a transformer had occurred on the shore in the vicinity of the power 
barge dock when the barge was in opera ti on. Investigation of this issue 
revealed that all transformers were located on the barge and that no explo
sions were reported. Therefore this site is not recommended for a Confirma
tion Study. 

6.6.38 Torpedo Rework Facility, Site No. 38 

This site is located within the restricted magazine area boundary 
of the base. Interviews with base and Ordnance Environmental Support Office 
(OESO) personnel revealed that approximately l, 55 gallon drum per day of 
solid waste materials (i.e. rags, gloves containing Otto Fuel} was generated 
per day. They indicated that drums containing waste have always been dis
posed of off-site. Therefore, this site is not recommended for a Confirma
tion Study. 

Naval Fuel Depot 

Five potential contamination sites were identified during the 
investigation at the Naval Fuel Depot,. Jacksonville, Florida during the 
on-site visit of the IAS. (Figure 6.6-12, Table 6.6-4) 

6.6.37 Sludge Weathering Area and Slurry Pit. Site No. 1 

This site is 1 ocated adjacent to 11 C" Road due south of facility 
42, Bottom sludge and rust removed from fuel tanks during c 1 eani ng were 
spread over the weathering area and tilled into the soil in accordance with 
API Pub1ication 2015A (see photograph 6.6-8). Washwater generated during 
tank cleaning was pumped into the slurry pit. This practice was conducted 
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TABLE 6.6-4 
Potential Contamination Sites at NFD Jacksonville 

Description 

Sludge Weathering Area and Slurry Pit 
Slurry Pit/Sludge Trench Tank #21 
Slurry Pit Tank #20 
Slurry and Burn Pit 
Old Oil Pond and Land Disposal Area 
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Photo 6.6-8 

Site 1 - Sludge Weathering Area and Slurry Pit 
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from 1976 to 1979 with approximately 10- bbls of TEL (tetraethyl lead) con
taminated sludge from the aviation gasoline storage tanks disposed of in 
this area. The types of fue 1 s that were stored in these tanks i nc1 uded, 
AVGAS, JP 4,5, and 8 and Navy Special. This is approximately 40 feet wide 
by 80 feet long and approximately 3 to 5 feet deep. The sludge weathering 
area is completely covered with vegetation. The slurry pit area is nearly 
void of vegetation. Due to the small quantities of waste involved, this 
site is not recommended for a Confirmation Study. 

6.6.38 Slurry Pit/Sludge Trench Tank #21, Site No. 2 

This site is located southeast of facility 6 inside the dike area 
surrounding Tank #21 (see photograph 6.6-9). A slurry pit and sludge 
trench, were excavated and all bottom sludge, rust and washwater generated 
by tank cleaning was pumped into them. This practice was conducted from 
September 1954 to October 1954. Approximately 6 bbls of TEL contaminated 
rust and s 1 udge from an aviation gaso 1 i ne storage tank was disposed of in 
these areas. The slurry pit was approximately 10 feet wide by 10 feet long. 
The sludge trench is approximately 3 feet wide by 20 feet long. Due to the 
small quantities of waste involved, a Confirmation Study is not recommended. 

6.6.39 Slurry Pit Tank #20, Site No. 3 

This site is located northeast of facility 5 inside the dike area 
surrounding tank #20 (see photograph 6.6-10). The· slurry pit was excavated 
and all bottom sludge, rust and washwater generated by tank cleaning was 
pumped into the pit. This practice was conducted from September 1954 to 
October 1954. Approximately 8 bbls of TEL contaminated rust and sludge from 
an aviation gasoline storage tank was disposed of. The slurry pit was 
approximately 10 feet wide by 10 feet long. Due to the small quantities of 
waste involved, Confirmation Study is not recommended. 

6.6.40 Slurry and Burn Pit, Site No. 4 

This site is located due east of Fifth Street in the general 
vicinity of· facility 3 ·(see photograph 6.6-11). The slurry pit was exca
vated and all bottom sludge, rust and washwater generated by tank cleaning 
was pumped into the pit. Occasionally, off-grade petroleum products were 
disposed of and burned in the pit. Station generated trash was also dis
posed of at this site and routinely burned in the burn kettle. This prac
tice was conducted from 1965 to 1967. Approximately 8,000 bbls of Navy 
speci a 1 fuel and water, from off-spec NSFO, 20 bbl s of TEL contaminated 
sludge and rust from aviation gasoline storage tanks, and an unknown quan
tity of trash, cans, paper, etc., from the Naval Fuel Depot were disposed of 
at this site. The slurry and burn pit was approximately 30 feet wide by 50 
feet long. Visual inspection revealed disturbed ground and the burn kettle. 
No visible evidence of waste oil, sludge, trash or hazardous materials was 
found therefore, a Confirmation Study is not recommended. 

6.6.41 Old Oil Pond and Land Soreading Area, Site No. 5 

This site is located due east of Fifth Street in the general 
vicinity of facilities 3 and 4, (see Photograph 6.6-12, .Figure 6.6-13). The 
old pond area was excavated and diked in the 1950 1 s. In 1964 a hurricane 
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Photo 6.6-9 

Site 2 - Slurry Pit/Sludge Trench Tank #21 
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• Photo 6. 6-10 

Site 3 - Slurry Pit Tank #20 
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Photo 6 .6-11 • 
Site 4 - Slurry and Burn Pit 
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• Photo 6.6-12 

Site 5 - Old Oil Pond and Land Spreading Area 
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damaged the dike and resulted in oil leaking out. Through 1967 approx1 -
mately 8,000 bbls of contaminated fuel oil from an aircraft carrier were 
disposed of in this area along with garbage, wood, etc. In 1965 the pond 
was filled with soil using a bulldozer. Subsequent to 1967 approximately 
5,000 gallons of JP-5 fuel mixed with TEL sludge from cleaning tanks was 
disposed of in this area. In 1971 the area was regraded with oil/sludge 
contaminated soils spread over a larger area. The dimensions of the site 
are approximately 100 feet wide by 500 feet long by 1 foot deep. Aerial 
photographs dated Nov. 3, 1960 show the oil pond. The pond was approxi
mately 200 feet 1 ong by 100 feet wide. Due to the sandy dredge spoi 1 
materials located in this area fuels and oils may migrate to the St. John 1 s 
River via groundwater. Therefore this site is recommended for Confirmation 
Study . 
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APPENDIX 1.1 

Preliminary Assessment 

(The Initial Assessment study serves as the 
Preliminary Assessment for the Site) 
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NAS Jacksonville 
Air, Water Pollution Sampling Locations 
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NATIONAt POLLUTANT DISCHARGE :LIMINATION SYSTEM (NPDES) SAMPLING POINTS 

l. Sampling point ITOl is located at the outfall where Birmingham Avenue 
crosses the creek southwest of Building 964. 

2. Sampling point IT02 is located at the outfall where Birmingham Avenue 
crosses the creek southeast of Building 364. 

3. Sampling point IT03 is located at the outfall where Birmingham Avenue 
crosses the storm sewer west of Building 127. 

4 Sampling point IT04 is located in the west 1 ine of the storm sewers at 
Black Point Outfall. 

5. Sampling point IT05 is located in the east line of the storm sewers qt 
Black Point Outfall. 

:. S!~?l i~; poin: IT06 is lc;ated in th~ bo~:hcus~ cu:fall ~es: o~ s~:id;ng 
121. 

7. Sampling point IT07 is located at the outfall where Mustin Road crosses 
the creek south of Building 845. 

8. Source sampling point ISO! is located in the discharge line coming from 
the oxidation pond. 
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INTRODUCTION 

A subsurface investigation was perfor.:ied for the proposed Plating and Cleaning 

?acility for the Naval Air Rework.?acility, located on the Naval Air Station i;i 

Jacksonville, Florida as shown on the 3oring Location Plan, ?igure 1, (see back 

pocket). 

The subsurface investigation was conducted in ~JO phases. The first phase 

consisted of drilling five borings on August 8, 1980. In this initial phase t~e 

borings were located, drilled and logged by Pittsburgh Testing Laboratory 

personnel. The second phase, which consisted of three borings, began on :'1arc!1 

13, 1981 and was completed on March 14, 1981. The borings for the second phase 

'Jere located and logged by a Burns & !foDonnell engineer. A duplicate set of 

logs for the three latter borings also ·was prepared by Pittsburgh Testing 

Laboratory personnel. A laboratory testing program was assigned by 3urns & 

~cDonnell for the soil samples obtained froa the second phase borings. T~e 

laboratory tests ·.rere performed by Pittsburgh Testing Laboratory, bet;.reen :fa-=-ch 

14 and April 14, 19ei. 

* .. * * * 
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PART I 

PURPOSE A.l'Ill SCOPE 

The pu!!Jose of the·investigation ~as to obtain information about the 

composition, classification, and engineering characteristics of the subsurface 

materials at the site of the proposed facility. The i.."J.·1es"':igation was cor.duc-'.:ed 

solely to provide data necessary !or design purposes. Note, it should ~e 

recog:iized by the reader that the infor::iation contained herein may ~at be 

directly applicable to all types of construction activities. Therefore, it is 

recommended that a Geotechnical Engineer be consulted for advice in-applying 

this data. 

• * * * * * 

• 
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PART II 

SITE CONDITIONS 

A. ?!ELD IlTVESTIGATION 

Eight soil borings were drilled at the approximate :ocations shown on ~he 

Boring Location Plan, Figure 1. !n each boring, continuous sampling was 

performed from the ground surface to a depth of ten feet. Below a depth 

of ten feet, samples were taken at five foot interrals to the completed 

depth of the boring. These samples were taken using a Standard 

Penetration Test split-spoon sampler driYen according to ASTM D1586 • 

• The first phase of the subsurface investigation was conducted solely by 

Pittsburgh Testing Laboratory personnel. During this phase Borings 3-1 

through B-5 were drilled to depths ranging from 28 to 30 feet. Below a 

depth of ten feet, the borings were advanced bet-~een samples using a 

hollow stem auger ·.dth an outside diameter of six inches. ~e co~plete 

subsurface report for the first phase as prepared by Pittsburgh Testing 

Laboratory personnel is contained in Appendix A of this report. 

The second phase of the subsurface investigation was drilled al3o '::iy 

?i ttsburgh Testing Labo ra to ry • but· an engineer of Bur:is & ~.fcDonnell 

observed the drilling and logged the bori.ngs. During this phase, borings 

3-6, B-7, and B-8 were drilled to depths ranging from 45 to 70 :feet. 

·- -='i:ft7-pound '::iag sai:iples ·,..ere taken f::-om the auger cuttings frotl t::.e grour..C. 

surface to a depth "of f:..·re feet. 3elow a depth of ten feet• the bo:-ings 

#ere adYanced bet'~een s2.!nples usi~g a 3-inch-diam.eter tricone rol:er bi~ 



and :-otary wash methods. The complete subsurface report for the second 

phase as prepared by Pittsburgh Testing Laboratory personnel is contained 

:.n Appendix B of this report. The boring logs for the second phase of 

drilling as prepared by the Burns &: !1cDonnell engineer are contained in 

Appendix C of this report. 

The borings were located in the field by taping f=om existing st=uctures. 

Elevations were esti.!Ilated to the nearest 1/2-foot from a concour wap 

prepared by Bennett R. Wattles and Associates, Inc. of Jacksonvil~e, 

Florida. The location and elevation of the bori::::igs should be considered 

accurate only to the degree implied by the method used. 

B. LAZORA~ORY TESTING 

The purpose of the laborator]' testing program was to obtain engineering 

parameters and general soil classifications for design of the proposed 

Plating and Cleaning Facility. 

Samples from the second exploration phase were selected by a Burns & 

McDonnell engineer for testing by Pittsburgh Testing Laboratory at their 

laboratory in Jacksonville, Florida betNeen March 14, 1981 and April 14, 

1 981 • The testing consisted of nine sie'te analyses ( perecent passing 

No. 200 sieve only), two Califonia Bearing 3.atio Tests, 2.nd one set of 

Atterberg li::iits (Plastic and Liquid Limits). 

II-2 USHFI. SI 
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c. SOILS ENCOUNTERED 

The site for the proposed facility lies i.n the coastal plain of 

northeastern Florida. Little topographic relief exists in the vici!:.ity 

surrotlllding the site. 

The soil materials encountered in the bor:.ngs drilled for this 

investigation consist primarily of loose to very dense sand with some silt 

and clay. Generally, these soils are classified as SP to SM materials -

according to the Unified Soil Classification System. However, some silty 

clays and clayey sands, classified as SC and CL materials, were 

encountered. In. Boring B-3 auger refusal was encountered by Pittsburgh 

Testing Laboratory personnel at a depth of 28.0 feet. Bedrock was not 

·encountered in any of the borings observed by the Bur.is & McDonnell 

engineer, including Boring B-7 which penetrated to a depth o~ 70 feet. 

Water level measurements at the completion of drilling were taken in each 

of the eight borings. Pittsburgh Testing Laboratory personnel fOUlld the 

water level to vary from 10.1 to 17.4 feet below the existing ground 

surface on k.J.gust 8, 1980 (corresponding to a =iean sea level elevatioc 

ranging from 0.1 to 3.9 feet). Tb.e 3ur:::is & McJonnell engineer ~easured 

the water level in ~ori.:lgs 3-6, B-7, and 3-8. '!he groundwater :.n these 

borings varied from 5-8 to 11.6 feet below the existing ground 

US"ZTFI .SI I!-3 
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surface. on Ha:-ch 13 and 14, 1981 (corresponding to a mean sea level 

elevation ranging from G.4 to 11.7 feet). 

* * * * * 
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PART I!I 

ADDITIONAL SO'BSiJW ACE I~lFOPu.'f.ATION 

A ::ec.uest ·.ra.s :nade to the Naval Ai= Revork !acility for existing subsurface 

';o -:..11.is !'Sq_uest the ~Taval Ai.:.- Rework ?acili ':]' then provided ::!u::".!'ls & :·!cDor..!l.el: 

Culls. These borings were drilled in an area located a~~roximatelr 1,200 feet 

southeast o.f the proposed ?lati:og and Cleanil'lg Faeill ty. Copies of' ":hese logs 

are presented on Drawing No. 5021827, entitled "'res-: Boring Lags" -pre-pared by 

Smith! Gillespie-Getter Associates, Joint Venture, and dated April 20, 1973 

(see back pocket). 

The design studies ~erform.ed in conjunction <d.th this report for the ?lating a::.~ 

Cleaning Facility are available for review at Burns &: McDounell's of!ice u?on 

·.f'Titten request. 

Burns &: McDonnell is :iot aware of a:n7 other subsurface in.for.nation. i:::i. the c.ea.:-

vicinity to the proposed fa.cil:!.tj'. We :::-ecom.m.end ':hat requests '!or add.i'.:icnal 

subsurface !.n.t'O:!!lation per"::ai.?li.:lg !o the proposed site be di:-ecte:i to :be ~T:rra.l 

Air Rework ?acili'tj' • 

tJSUFI.SI !!!-1 
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ENO OF SORING 
HA 11 ( FLOOR OF DIKE l 

HANO AUGER 6" OF SClL CEMENT FlNE SANO, TRACE Slu,LJGHT GRAY ,MOIST m WET' (S?) 
\ 

\ ENO OF 90RI NG. 
H8 12, (TOP .OF OtKE l SILT, LiGHT SROWN TO, UGHT 

GriAY • MC\Si,'.SF;~I 
'' HAND AUGER Fl NE SANO, TRACE 

WA~ LEVEL NOT ENCOUNTERED 

END OF SORING 
HA 13 l TOP CF Olt<E) 

HANO AUGER 

WATER L.E.VEL 
ENO OF BORING 

FlNE TO COARSE SANO, 7RACE SILT , SOME CLAYEY SAND 
NOTE'O F~CM 45' TO 5.0'., LIGHT SRCWN iO LJGHT GRAY, 

MOIST, (SW) 
NOT ENCOUNTERED 

\ 
I 
\ 
I 
I 

I 

SOIL BORINGS PROVIDED BY SOIL 
ALTAMCNTE SPRINGS, FLOP10A. 

a MATERIALS ENGlNEERS OF FLORIDA. !NC., . ' 

0 11.0 --
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O-iO 
1.0·3.5 

0-0.5 
Q.5·3.5 

0-0.5 
0.5-5.0 

.'Y OF g)lL CEMEl':i 
;;;-.;E. TO COARSE sA:.:o. c.:GHT 

G~AYISH eROWN, MOIST TO WET, 

WATEF: LEVE\.. - 2.:C 
OF 2.CR!c~G 

r;:. ~ r r:::i J;; DIKE l 
i"IA~iO AUGER 

COARSE TO F!NE SAND ,TRACE Si-tE!...'... ~::iAGMENTS,'..'.GHi GRAYIS'ri' 

9RCWN, MOIST. (SW '1 . 

c-IOT ENCOUNTERED WATER LEVEL 
END OF BORING 
HA !4 ( FLOOR OF DIKEJ 

HAND AUGE.:::'! 6' CF SOIL CEMENT 
FiNE TO MEDIUM SANO,UGHT 

TAN. MCIST TO WEi, ( S? l 

WATER LEVEL - 3.08 
END CF SORING 
t:JA 15 (FLOOR OF DIKE) 

HA.NO AUGER Ei°' OF SOIL CEMENT FIN£ TO MEDIUM SAND,TRACE 
S1LT. LIGHT SROWN, MOIST TO WET, ( S?) 

WATER LEVEL - 3.17 
END OF SORING 
HA i6 rTCP GF DIKE) 

HANO AUGER 
FiNE SANO ,TRACE SILT. U3HT SFiCWN, MOIST,'. SP) 
COARSE TO FINE SAND, TRACE s;LT, LIGHT BROWNISH 

WAT;;R . LEVEL NOT ENCOUNTERED 

ENO OF 8CRING 

SOIL 8CRINGS 
FLORIDA. 

PROVIDED SY SOIL a MATERIALS ENGiNE::R3 CF FLORIDA, !NC .• ALT..lMCNTE $~.:~:GS, ; 
ii 
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Appendix A -4 

Report on Landfill Leachate in 
Drummond Creek Area 



Discussion Of Landfill Leachate In The Drummond Creek Area, 
Excerpted From Fairchild and Leve, (1973). 

• 

• • 

• 



• 

• 

• 

In addition to inves~igation of hydrolcgic anc geologic condi~ions at 

landfill sites, the Geological Survey is monitoring the quality of water 

near the active municipal landfill at Imeson Airport (fig. ll). The muni-

cipal la.ndf ill is at the edge of a large pond which is hydraulically 

connected tc the regional. surficial aquifer. Some of the solid waste is 

deposited below the ~ater table and leachate from the'landfi.ll directly 

enters the surficial aquifer, the pan~, or through the pond into the 

sl.1.t'ficia.l aquifer. Water samples were collected both fran shallow wells 

that penetrate the surficial aquifer in the vicinity of the landfill and 

from the pond.. The samples were analyzed for bacteriological content, 

common chemical constituents and various 'trace metals to determine the 
"' . . 

t)"Pe of leachate from the landfill and the dis~ribution of the leachate 

in the receiving wa~ers • 



H • .:. K. s hi r • Dr · 

0 
IM ll..(. 

EXPLANATION 
•% G f"'0"41\ d-u.io.+er s <3."' p lin~ point a.,,d nurri b~r-. 

2A "llff Sur" f ~c..e-wo.fer'" s-o.m pl in., point a.l\o ""',,., ber. 

Fi13ure 11. :·'.cip s.icwin;.:, lccation of qualit"y of wa-:er sampling poi::ts 
at ti1e :::u. .. icipal sani --cary lanc!'ill at :acksonvi.:.lii!. 
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• 
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·•· .. :·'•.'': . " . 

Table 4, Analy$eS of Samples from the Hunicipal Sanitary Landfill, J anu'U'Y u, 1972 
(Quan t·i t ie'5 in milligrarno1 per liter (rng/l) except where noted) 

Sample Location 

lA 2A 3A Well Ill flell "2 Well #4 Well H5 \foll !16 

Tempe r4 ture, degrees Coh i u" 19 22 21 lJ 22 21 21 20 

pH units 7.2 f>,6 7.1 5, II 7. '2 5.4 f>. 5 5.8 

COD 96 157 108 225 Jn 265 BB 4'1 

BOD 1.1 < 7.5 <B.4 4.1 <S.!I < 5,4 3,2 12 

Coll form, lllOH p rol.>aLl.: numlle r 3300 3300 35000 240000 HOO 240000 1600\)0 92000 

Coli fonn-recal 1 most proLaLlc nwiilJ.er 790 790 7900 4900 1300 2300 13000 3300 

Ortho-phosphate 0 ,f> 0 ,6 .~ 1. '2 1.2 0,6 

Total phosphate l. B J,O l. e 5.9 2 ·'' l. e l.B 2.4 

Alllllonia ni trog•m (IW 3-tl) 5. 8 lB,6 7,3 0 0 4.3 0 0 

Organic nitrogen 0 1. 2 l. 5 l. a ,7 2.2 0 2.6 

Nitrate nitrogen {N0
3
-tl) .10 .13 ,26 ,33 ,56 ,lB ·.f 2,20 .l~ 

Total Solids 5ll 810 627 7il94 4362 3ll2 31£>56 11701 

Suspended Solids 44 96 102 2980 4020 2952 9918 10606 

Dluolved Solhls 487 712 ~25 4ll'• 342 360 21738 logs 

Hardneu (CaC0 3 ) 250 370 270 125 5:. 293 135 550 

Sp1clfic Conductivity-111icromhos 231 131 610 234 1040 730 1080 798 

Alkal lnl ty 269 495 350 300 60 354 145 2270 

Acidity 14 6B 19 07 64 150 60 528 

Ca lei um ( C.i) 66,l 106.2 78,2 30,l 20.0 00,2 42.l 126.3 

Sodium (Ila) 60,0 76,0 60,0 10.0 5,0 20,8 2.3 15. 5 

Potassium ( K) 4~.5 1~.o 48,5 u,O 3,6 22.0 2,0 9.0 ! 
H"g11ellium {Iii;) .DlJLlr ll:-L,'• llOLh UlJLh UllL* BDL~ llDL~ BDL'°' . I 

Chloride (Cl) 135 140 125 50 45 75 45 60 i 
Color-APl!A uni ts 10() 200 100 100 '.WO 200 200 250 

Tu.r'bidi ty - J, T. U, rn 68 26 25 237 130 100 284 

.:admium (Cd) <·02 <.02 <·02 <.02 <·'c. 
Cbrom i l1a1 (Cr) < ,02 .02 .03 <.02 <.02' 

Copper (Cu) <.0005 <:.0005 .0006 ,0005 <.00:·~ 

Zinc (Zn) ,001 ,04 ,004 ,02G ,001 

Lead (PL) < ,02 <·02 ,9 ,02 <·0~ 

*BDL • Below lletectable Limits 

< • Less t!>dn 

-30-. 



Analyses of water from both the shallow aqui=er and the pond collected 

on January 11, 1972 (table 4) showed a higher bacteriological and mineral 

content than normally would be found in these waters in this area. This 

indicates that both the ground water and surface water in the vicinity of 
~ 

the landfill are being affected by leachate. However, sorne of the analyses 

are anomalous. For example, the col~form count and mineral constituents 

were lower in water from some of the wells close to the landfills than 

in water from some wells farther away. In addition, ~ost of the con-

stituents whose presence commonly indicate the existence of leachate 

were low in all samples. The landfill has been in operation for only 3 

years, not long enough for the leachate to completely saturate }he sub

surface material and it is possible that none of the constituents of 

diagnostic value will be detected for years. 

Collecting additional samples of water from these wells, particu-

larly the ones farthest away from the landfill, over a period of many 

years may help in determining the extent and nature of the leachate and 

also in determining the average long-term chemical composition of natural 

ground water. 

• 

• 

• 
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Appendix A-5 

Technical Report No. 10 
Annual Water Use Survey 
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f AlllE I f'lllttll: UA fEr( Ut>E 11'1' COUNT'!' 19}9 

____ .. -- __ ----- ______ -- __ -- ______ -- ____ MAJ EB .. MJ JUfJRllLIN_ C Hfill I -----·-----------·-----------------------------
---------------~~ESU_MQIEB---------------- --------SALJU£_UAIER--------- ____ J 'ilZ'L Ill HllS _ ... 

t:UUtl I¥ - - - - - - - - - - - - - __ fiROUtlll _ - -- __ 61JRE A(:[_ - - ___ IOI Al _____ E:[(;C:£tll ______ 61i;OUtllL .. ____ SI 111f:lll:E ____ .. 101 Al ___ - - - _ l H6D1 ______ (:[ Rl:E ti l 

IU. n1;11uA IJ) 15.04 o.o 15.04 6 o.o o.o o.o 15.04 4 

llO/i.fR o •• u o,o o.61 0 (2) o.o o.o o.o 0.61 0 12) 

li6'£V1'1Rll 6.54 11.ee IU,42 1 o.o o.o o.o 10.42 7 

t:LAV 5,24 o.o 5,24 2 o.o o.o o.o 5.24 2 

l•UVAl 61.67 o.o 6l.67 25 o.o o.o o.o 6J.67 2~ 

f l/lliU R 1.11 o.o 1.J7 0 42) o.o o.o o.o l.J7 0 en 

Hiii inti IU VER 6.2J o.o 6.2] 2 o.o o.o o.o 6.2J 2 

lA/i.£ 111 I0.59 o.o 10.59 4 o.o o.o o.o I0,59 4 

/1ARlllN C I I :o;.01 o.o 5,07 2 o.o o.o o. 0 5.07 2 

lh"l!>SAU 2.J2 o.o 2.12 0 C2) o.o o.o o,o 2.12 0 (21 

Ul\£EC.11011£E C 11 o,o o.o o.o 0 o,o o.o o.o o.o 0 

• UW\/lllE fl) 76.29 o.o 76.29 JO o.o o.o o.o 76.29 JO 

Ul-it:EULA (I) o.o o.o O,('I 0 o.o o.o o,o o.o 0 

t"tll.I\ 111 o.o o.o o.o 0 o,o o.o o.o o.o 0 

I "II 1 llA/1 2.55 o.o 2,55 •• o.o o.o o.o :.?.55 

m.tt11mL£ IS, 71' o.o 18.78 7 o.o o.o o,o 10.10 7 

t> I , .JOll/1!1 2.eJ o.o 2.eJ I o.o o.o o.o 2.BJ 

VIII.US I A 28.26 o.o 28.26 II o.oo o.o o,oe 2B,J4 II 

---------------------------------------------------------------------------- ·-·------·------------------------------------------
l•ISlli:IC.f JOlflL 21~.J9 11, flB 257t27 o.ou o.o O.Ofl 257,]5 

JH[ fi [ UlU/I ' I [ s (I f\"f f'All ll Al.I_ r IJ 11111 II T llE S, IBIJHll. JllE flA I A BI VUI IS F Of\ Jll(I I l'(\f\j ur fll[ ClllJN Ir IJ 11111 N lllf. s Jfi IJl'\fl. 
;! llfl5 A VnLllE llf I. f_ SS 1 llflll I , 0 f'[li:U IH 

• • • 



fl\Ell.E 2 l•UNESrIC S[lf-SUf'f'l-1£11 IJAlER USE H crnrt11r JYJ9 

__ ---- --· ___ ---- ------------------·-------IJ(IJ £1LIJJ JllQRflWIL1f1Cif.IL ______ -- - ---- - --·-- ----- - - -- - - --- -- - - - - ---- - --- -
_ ---- _____ ------ __ l L'ESILIJAlER----·- ----------- .. ,; ~ .:_, ____ W'.11 J HE .. UA I [(L _ ---·· -·-·- _ ·- .... 1 '1 J</ _.JUI Al.5_ - -

i;uu111 'I'_·- -- --· -- - -- - ____ lifWIJt/D _______ SUf\EAt:[ ______ JOI AL _____ ('UH:£UL ______ 61i'OUUO. ______ !.iUlllfiCE - -- , __ JUI llL ____ -- -- UIOIU. ·- - - - _n:w.:E NI 

ALnCIUl(I f I l o. e:~ o.o 0.02 0 ( 2) . o.o o.o o.o 0.82 0 1:.11 

11(11\f. f.: i.JJ o.o •• Jl ·o,o o.o o.o ,,JJ 

/I fit: VIII~ 11 J,J o,o J,J J c.o.o o.o 0 ,(l J. ~, .I 

1:1. 11 r 2,49 o.o 2.49 2 . o,o o.o o.o 2,4y 2-

JllJVAI. 46' 17 o.o 46.17 42 · ·o·,o o.o o.o '16.17 42 
------·· -------~· ~-----·-

f I. fl Ill f h' o.;u o.o o.JJ 0 (2) o.o o.o o.o o,JJ 0 ( 2) 

UHi I flN rnvrr.: 7.96 o.o 7.96 7 o.o o.o o.o 7.'16 7 

..... 

"' L Al\£ ( J ) 5.64 o.o 5.64 5 o.o o.o o.o 5,64 5 

t1Af.:lllN ii I 7.89 o.o 7,(19 7 o,o o.o o.o 7.89 I 

/U\~SAU 4,09 o.o 4,09 4 o.o o.o o.o 4.09 4 

UM £Cl\OflEE c 11 0.04 o.o o,u4 0 121 o.o o.o o.o 0.04 0 C!I 

Uh'fllWE ( I ) 5, ·t7 o.o 5,47 5 o.o o.o o.o 5,47 5 

IJ!iCE UI. fl Ill 0,0] o.o O,OJ 0 (2) o.o o.o o.o 0.0:1 0 ( 2) 

l'Ul. I\ (J) o. 71 o.o 0.11 0 <2> o.o o.o o.o o. 71 0 ( 21 

1·11 I tlflt1 7, 16 o.o 7.16 7 o.o o.o o.o 7 .16 7 

!;!.HI tlOl.f 7,57 o.o 7,57 7 o.o o.o o.o 7,57 7 

~ J , JOll/15 2,7] o.o 2.7] 2 o.o o.o (). 0 2,73 2 

VLll.llS I Ii ~j, 91 o.o ~.94 5 o,o o.o o.o 5,94 5 

----------------··--·-··-------~-------------------------------------------------------·----·------·- . ----·------··-------------·---·---·--------

11rn lfif CI llllf\L 109,67 o.o 109.67 o.o o.o (). 0 109,t.J 

11 If fl[ l:llLIU TI £5 fll<f f'flJ\ TI AU_~ IHrlllN TJIE 5,JWJl'W. rrn: Jt(\ f (\ 01 IJ~ ti IS rrm U!IH I 'fl Ii I '1F lllf. CIJI ltl I Y IJ I Ill IN lltE· 5 .JlilJ!UI , 

:.! llMi (\ Vl\1.11£ IJf I Uiti 1111\11 1. 0 f'ffiCftH 
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NAS Jacksonville 
water Well Pennit. Information 
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·r-) ~: ' ' a.- \/11.~ ,, ' A, !_,/"J-'""" 
(, ( '.' 
\ " / 

CONSOLIDATED CITY OF JACKSONvILLE 
STATE OF FLORIDA 

BIO-ENVIRONMENTAL SERVICES DIVISION 
AIR, WATER, NOISE POLLUTION CONTROL Ai.."'l'D 

WATER CONSERV ATlON ACTIVITY 
515 W. 6th STREET· TEL: 633-3318 

NOTICE TO CORRECT SOURCE OF POLLtJT!ON/VIOLATION 

TO: Ll . ..1. Ng 11y 
rJ. A .s. 

This NoCice Is to Inform You That On Or-About The ,b of dun '2. .19/q 
An Inspection Wu Made By Tbis-DepartmeDt And A vtol.a.Uon of Section(s) 

6 2.S. 302 

OF CITY ORDINANCE(S) ANDIOR STATE RULES JJI - 267- 5"2 3 :5,@('. J; 
7"7: I Z'2-l53

1 
.Ss. lo · 

Was Fowid to be in Existence On or From Your Premises For the Following Reason(s) 

Lon s:fc,1c{,'o n of ale If w,'.f.hot.,± 

You Are Hl!l'tltly Notified To Correct This Violation No Later Than The 2 O ti< day 

of Ju np .19a. Leia! Ac:tion May Be Instituted Against You For Failure To 

Comply. 

Correction of Thia Source Of Pollution/Violation And Compliance With the Terms ot: Th.is 
· Notice Does Not Relieve You Of Any Liability To Civil Or- Criminal Actions That ::.uy Accrue 

\ 
Or Have Accrued Against You For The Alleged Acts Sought To Be Corrected By This Notice. 

FOR THE ClTY OF JACKSONVILLE, FLOR.IDA 
BlO·ENVIRONME.i."ITAL SER VICES DIV:tSION 
AIR, WATER., NOISE POLLUTION CONTROL A...'lD 
WATER. CONSERVATION ACTIVITY 

__ r74m-W~; Mi4~ &,. ,A '1~ ~ame and Titie - · './ _,, 

Received bY'-"b7-1P.i....t...-...i;~~-~-r...:.i::.:.:...i:."""==:::.~Da•<eo?9"<•1o 



WATER SUPPLY SOURCE, NAS Jacksonville 1 Fla. March 1971 d3 / 35 ,Cb-
1C!cJ) 

Wa:Ll II Location Dia. n - Depth-ft. Fraonow 1 OIM Remark1:1 

1. Wtr.Plt.#l,Bldg,#127 8 7168 611 - 1S¢ Original Wall(Not in U5a) 

2. Wtr. Pl t, 1/1, fildg, Jll.27 12 i~S 3S¢'6 - ~ Flow ldth Booster Pump 2¢¢'6 OEM 

3. wtr.Plt.#l,Bldg,l/l27 12 998 )- Flow with Boo.star Pump 19~ GHI 

h. wtr.Plt.#2 1Bldg.#6lJij 12 u1S )~{6 - L¢~ F.low with Booster Pump 2¢¢¢ OfM· 

s. Wtr,Plt,#3,Bldg.#3~ 12 988 12~ 

6. Hosp.Wtr.Plt,Bldg,#H-~5'1 12 646 12~ 
- . ~· 

1. Strhsa #16h(Ck,to Sya)Pump Hse.191) 1" 1'696 l~ 
" .. ; : 

8. CasaLindaLake(Aux) 6 s~ SWid 
. ·\. ' 9, Hosp.!~ustin Rd, (Sprinklers) 6 498 1~ t, ', .~ 

'• 

1~. w.s.sew.Plt,nldg.l/l5" 6 12" Sid Pump 

11. Salvage Yd,(Area) 8 h¢" ~ Height Approx, ~· 

12. Radio Tower (Area) 4 h¢1 )~ 

13. Cold Strg.,Bldg.NlJS 6 144 laS Pump 

lh. S.Boundary(Uot Uaed)(Not Located) 6 16111 ){6" 

15. C,P,O,Club (Not Used) 4 w 3¢'1 

16. Yukon (Hot in Sys,) 4 L¢'1 3'6" 

17. Iii g}n.oay (!lot Used) J w 3¢(6 

18 •. Ho~; p. (Capped) 6 1~¢ 3¢16 

19 • Ra11ln illdu.#2~1 2 Uh 575 - &,60 OPH Wilh Pump 

• • • 
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• 

• 

WATER CONSERVATION PROGRAM 
WATER WELL FIELD H~SPECTION REPORT 

Comp1a1nt No. TWUP No. Constructfon/Plugg1ng 
Pennit No. 

Is We11 Free Flowing? 
-v~e-s-

Dwner K2 be ... t ~c.,,< 1 <.k 

Owner's Address ;:f3 ! .6 Luc er-c. Rd. 
Well Location Address 13 lb l , ;c..~1-c., RJ, 

) I'"' - "' - h / t-
\·le l 1 Inventory 

'1!el1 Drilling Contractor f1r-ft,·dc.e. l,..,lc;i/I Ue:!li.x: [..., License/Bond No. /:')')£, 
I ' •} 

Site Identification: 30/4J(;,0814-t9"l01 Lat/Long (if different) 30 081 01 

_j'i 1d_ t; i1,/ "?'"'! I i::; 3 s 2b ;; D .RA 1\j G EE' p A i-\k, --vr l/4 l 4 Secbon IWP Range · · ~uad Map Name 

Depth of Hole Ori 11 ed 5 0 4 Depth of Wel 1 .. 5'05. How Measured f/V\/ ? 
'"J/ /"" t I Diameter I Cross Section ___ __,..:::J..._....,r__..2. ____ _ Depth of Casing 

s II from LSD to Depth and Diameter of Well Segments: --------
---" Di a. from 2 11 Dia. from 'H.11 
Depth and Di amete\" of Casing Segments: 1 11 Di a. from 

~----- -----r ' 

To: I~ J. ' __ z_· _" Dia. from / -,2. 1 to. +1. 5. 

+as 
I ... _.., 

~.., I 

I to ') "'.'.' 4-

Above 
Below LSD 

Type and Quantity of Grouting Used c.~wn.f. t; hs/ ::i Well Centered in Groijt? 

Use of Well 

No. 

-·--

Ir=r::i s:F:i+i 0 1"\. No. of People Served _ ....... _._...i...;;~,::;.i....i.....i...:"'"-1,.:.......~--~-----~~ -~~~~-

Water Level Above LSD _____ .....;., ___ Below 

How Measured Measured by 

Measuring Pt. 

Date 
-~--~---~ 

Above 
Beiow LSD 

-------
Method of Construction ityi~.:;,, .. J, ·, ,,& /4 cy. Date of Construction ,(.2 / 1 2/7?. 

Condition of Casing/Liner Pipes (wall thickness 0.12S 11 ·min. new, used, etc.) 

Casing Material Used _ .... G .... , ... -[...,;"_..~-d ... ~ ... ~ .... e ..... l...__ _____________________ _ 

Altitude Interval 

Topo Setting _ _..F_l_A_T _________ _ 



WATER WELL FIELD INSPECTION REPORT -2-

Distance to Closest Well of 3" Diameter or Over and/or Depth of 250' or Deeper if Closer • 

than 300' 

Distancetci nearest Contaminant - Septic Tank, etc., if Less than 100' 
---------------~ 

GPM Average Well Yield GPM -------------------- ----------------
GP M How Yield Determined ---------------- --------------~-

3 0 5 Days/Year __ ___.. __________________ _ 

HP 

GPM No. Bowls or Stages 
~----------------------- --------------

Static Water Level 
------~--~------~------

Pump Intake Setting 
------------ = Depth of Sect10n Line 

Water Sampled for;_ Di.ssolved_ Solids Conductivity 
-------------------~ ---------'. ' ' '' ., . : 

·.Hardness Chlorides PH= Temperature ------- ----- ------------------ -----------
General Rating: Poor Average Good Excel lent -- --- ---- --- • 
Action Taken/Comments 

-------------------------------------------------------~ 

Follow Up Needed 

Inspector's Name ==.~~~~.=~==·=~==1=1~=·=1==·===============-F-1-·e_l_d~I-n-sp_e_c_t_i_o_n~Oa_t_e--~~~--'+,-/~~-2~~7-/~7~?--~~~-
)( 
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ORILLMf:TWOO: 1-1·•••""' 11"-T- ilJ., II_._ 
! l Crft...,: 

SURl'ACJO C>iSING. C.UING. ANO LINeR MATERIAL; 

'O..... ........ :------------------·TC •T.....__.~- TOI•~-~------· 
W•...._. l•$~1NC1. O•CI"""'-

GROUT: : I - 1-J--C- I IO•----------

lllNtSH~ f.J a_. .... t I .._.......atSiot ... ~ 110,, .... ,..11. 
[I '-•$ctwM.&n..,...te.._.~ i I~ ... ~ 
.,....._,...~,,....~,,._.,.,....,.l911, l 
_,__ \0 ... 11 •1 ls.~ ... [~;::;"1,;:, 

. ) I 
110 .......... 

OUALIT'f TEST: 

... , 11 -lltO-. I I USG:! 11 01 ... 

1 J o.., r 1 c:atar.i1 t- 1 ~ 1 1 .$.M•w l 1 11C11111 1 i 01 ...... ---
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1
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---~Nlflll~ 

.... 0 .......... -. [J ... il"'f'w• 

-m r-CIJ· 
.0 ... 1 
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- .,:t"l .. 1•••1r11e- •i:oei" • 

~ •r:••""•"'-J ~'~-:l.:.•n1 
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T~~1. oi: wELL.~ ( 1 ,,..,., •• ~•1' 1 , i"' w••' : ! i:i:~"'la,,. 
: 'tllf•tt• 011oe1A1 I 1 Q=i1W"wa11Qt1 ' : Ot1"1'1tt 

S"ETCt-t LOCAilON OF WEL!.. n ••t•w~fl' •o 1ci1;.- ••"C1"'¥~t ~1'1•m~ ;:t1tr•M• • .,0-1::11,•• 
11QI" ''Cll'l"I "'•tt•n tc:i..,..n roKI·. ~r g~,,.., 'Ill''*'•"'.:.• 1:101nt 

----------- -· 

GEOPHYSICAi. LOGSo r.,,.. .. 
\lll(LL LOG E•.,,.•"• cun1l'lgl •I :IO '~- ~ ,ma1l•t .~r11,....o:i11 ~<I .t1 

-,-....,---.--:------rc"-.. Gi• C:.QllCllll". ¥4'~-t.11:• and" w~ a• ,.,...,,t11r1.11 
~ ~ 1-,,.., __ o .. _ ... ..,.•_·..,·~,.·.__,:::,~I= ~..:;~; ~==::v~f~fftq :{Ol'\'ltt; .1,t"t~~ 
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{ J On41111:11 (]Tr~ r;v.....,., !lV'Ol.....-rlC 1:01,... __ _ 

__ .,.,.,.._,_ 0 • 0-1 I I I" t' --~---+---;---+----------------
~-~""'_. "-.._ O·O-~~, . 
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[ l 'I" .. ~ ! ) 01111w· -----------------

1"$110il-..~ .... z..,j ! I J ll't.11cman110.-jll·~1"".toi-i 1 , : ·"~ 
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:s t·!e1 l Free Flo:ving? 
--y e-s-

/ 
No 

7C/ - I/ 
Canstruct1on/PTugg1ng 

Pennit Na .. 

Phone 2 f i - 79_1 ! 

;;·mer-' s Address_..:..R~_-1..;......:;~..;..·.:,"'"'-----'-p.:-1""",;..:;1 l-=t.1:..;'f"""'::....---'-a:..:1, ... • ____________________ _ 

~[:fl l location Address B _-; -"') ·;· !1!~ l'l.-: ~ /71;( 

:::? 11 Dril 1 ing Can tractor P,?r ti-, .. (,t.: D~·I!.. I~ License/Bond Na. /. ~ , t. !" -;-

Sit:~ Id::ntification: 30/(;f-~081411..101 'Lat/Long (if differen-t) 30//'f~i 081 '-flJ...f.01 

I I : ,
!.- /».,/ .:. 

1 J .:+ 
Gk'.' 

1/ 4 · ··-17-4~ Sect.1 on 

Depth of Hole Drilled 32~ 

Dia~~ter/Cross Section 

35 
Hi? 

~b { 
Range 

1'" . 
L,.i-1 •• , .. - ':,_ 

') . - I 

/~ ,.J " • r i 

Quad Hap Nam; 

Dapth of Well J 7i How M:asured 6 W & 
. $~ i Depth of Casing ").:13 

-----'--=----~-------.;...;;,.__ 

Depth and Diameter of t-re11 Segments: _____ 5 __ 11 from LSD to __ 2._"-· ·-------
· j " Di a. from __ ')._11 Dia. ·from ~ 7 3 r to 3 7Z 

iJ.:;::ith and Diarr.:t;r of Casing Segments: l'1. " Dia .. from .5Q ' <!~ --·-.J- - ce 1 ow 'LSD 

To: -'1-1- __ .... 2_._" Dia. from :;& I to t? 3. 
Type an.d Quantity of Grouting Used ____ l._e_me_n...,,,t ____ We11 Centered in Grout? 

Us:? of \-:211 • 11 I. No_ of Peop1"" S0_r\·ed ~U.~/~(~.;~~(~j ......... ,~~--~~~~~~~~-~---~-~ - ~ ----
Hater Level j4. 'f.S ~LSD Heasur1ng Pt. . S~ ' tAb~LSO 

--------'-'---- B:low ~ 

Ho~·1 i-:~asured /1-(!s.st.Jrf! (j!_01e.. Hgasured by _A/he.ef; ,' e... Oat~ .t.&o/7z 
i·:;thod of Construction ~J,...,,u {.' r. Qa-CQ ';Y'. Date of Construction .0,1(1.;:;;,6Z9 

Cqnditian of Casing/Liner Pipes (\·1a11 thickness 0_12511 mire~ new> used:> etc.) '//~3/1~· 
~I 

/I 
I l, ( 

Al ti tud: Interval S ,,:. 
----~--

Topo S~tting _ _H.....,.· .... ,.i..;..//_,1'-'-1 ..:...../~.;;;:.. ... ________ ~ 

• 

• 



t:.:..TER. ~·.'ZLL FIELD J!;SPECTlO:i T~EPORT -2-

• Distance to Closest !·Jell of 3" Diar.:2tcr or Over and/or D:::pth of 250' or Oeep~r if C"'.cs 

than 30Q' 
.,,....--~----~~~---~-~--;-,~~--~~~~~------~-~~~ 

Distanceto nearest.Contaminant- Septic Tu.nk, etc., if Less than 100 1 

---
r·;:.xir.iu~ We11 Yield GPM Average Wel1 Yield· G 

~~-------~--- -~-------~ 

Fre~ Flowing We11 Yield ____ _.._Z.&..%...-....:5......__GP'M Ho~·/ Yield. D=terrnined ___ z;.~re;--.._1_' ___ _ 
I 

Frequency of Hell Use .'.). !/ Hrs/Day 
--~--------~-~ 

Purr:p Data - Type and Make_-c...,·T_.0~, ... · ~r.1'-'==~--'z;;....;..1 __________ _ HP 

Production !-later Level Pump Intake Setting 
---------- = Depth 01 Secco:1--~ 

Hater Sair.;:iled for: Dissolved Solids Conductivity ------------ --~~-
Hardness Chlorides PH= Temperature 

~------ -~~~ --~----------- -~~ 

• Gener2.1 Rating:· Poor ___ f.verage ___ Good ___ Excel lent __ _ 

Action Taken/Coii:r.ients 
--~------~~-:-~--~~~~~~-~~---~~ 

fo 110~·1 Up Heeded 
--"--~~---...,..---~~-----~~-~----~~---~-~ 

Inspector• s Name __ _s __ -;_·_ .... /l .... l .... fi .... · ,...,.-r_..I,_..,""'~----------- Field Inspection Date ( /;.- / 7 ~7 

• --·-
I · { i 
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\·iATER !·!ELL FIELD 1::s2ECTim! Ri.:YCXl 

i:::.o.:;:i L1 i n t r·:o. I UDP l~o. Construct1on/Plugg1ng 
Permit No. 

Is ~·!el1 Free Flo)·iing? 1/ 
_.,.,.Y-es- -ifa- ,,f-?:;:a l,,. 1"'~1""""~ 

Owner ,.d:zfa;le £.:u;~ rtr ..../_yAj,>.etv///42 Phone 7zz-~oc 
\ 

a~-mer' s Address·----------------------------------

\~e 11 Dri11 i ng Contracta r...,..,~:'!l!!/~---:---:-c-i'JrY'-----------L i cens e/ Son d No.-------
. . \U:•., '-"'-~1' 

Site Identification: 30 ("fa~81~ 01 lat./Long (if different) 30 ___ 081 ____ 01 

:fW lf/'f' ?/1( sect1£n'7 rn?;2 7 Ra;;Fe Qugt~~,..>( 
Depth of Ho1e Drilled ------- Depth of \·ie11 Ho·" ii'ec.sure:d 

-----~ -----~-

Di c._;;:ater/ C:-oss Section Depth of Casing 
------~------- -----------

Depth and Diameter of Well Segments: II from LSD to· 

" Dia. from 'to " Di a. fro:il ------ ------ -----
Depth and Diameter of Casing Segments: 11 Dia. frcm· ----- -----
To: n Di a. from • to - - -' - -----

I to 

P.bove 
Se loi,1 

LSD 

Type and Quantity of Grouting Used Hel 1 centered in Grout? 
-------~~- -~~-~-

Use of Hell --,r;.Ot ....... v"-il~~· .... f· .... :.c."'"-- ...... ~~,_,Rt..,,~-1..,1./""'" __ Humber of People Served _______ _ 

Hater Level r At£vj:s~ Measuring Pt. Above LSD 
--------Below ------- Be101v 

How Measured· Measured by Date ----------- ----------- ----~--~-
1·;ethad of Construction Date of Cor.stn.:ction ------------- --------~--
Condition of Casi!1g/Liner Pipes .(1·1al1 thickness 0.125" min. new, used; etc.) 

Casing 1·iateria1 Used 
-------------------~----------~~-

Altitude~---~f~C?==-------------
Topo Set ti ng __ ,,_;;,_....../&.u.t=..L-'-----'-------

Interval C---___,,,...__ __ ~----
Distance to Closest \·Jell of 3" Diameter or Over and/or Depth of 250 1 or Geeper if closer 

than 300' 

Distance to nea~st Contar:iinant - Septic Tank; etc •. , if 1ess than lCO' 
~----------

Average Hell Yield GP: 
--~----~-----



Gn·.r 
, I• t!o:·1 Yiclcl 02-:.:cr;;;foec! _____ ___:., __ 

Hi-s/fi.::y ________________ lJa.Y.s/Yci!. • 
Stat;ic Hater Levz1 

:-ccuctfon t-:ater Level Pu;:;i Int'ake Setting 
------------ = D:2p~h or ~ect1on [1 r 

:.:·~::·r S.:.ii;)1ad !er:. Dfsso1vad Solids-----------.- Co::id.uc:ti•rity ____ ~----

· - 0 ·-,.1 R" ... ,. ,..· -::l j_, ._.. ...c.1... •• ;: Poor ---- Aver<!g~ .....--- Good ---- Exce11er.t 
.... } ' 
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Inspec~ion dace:~_S_,_"_!o~.,_-'~~==-

t.. GE~~E?..AL 

Plane name 

Plane owner __ J~o;:;..::e~r ..... s~.'-'H~e~f~T~·~r~o~n'----~ ?erson concacced 

?l<ln c address 5301 Poosev~1~ c1yrl 

Cicy ...Iacksonvi I[.:.. Phone rio. 

?opulacion Served ----"2'-<l..;0;,.... _____ ~~o. of service c:onnec~ions 

!yp" of Servke __ c_o_m_m_u_n_i_-t_v..._ _____ Type of meter ac pl.ant & ;:;;:pac::. ty i n-1 ; ne 

Percent or no. of ~eccrs ---~O~------ ?lane desi~ned by 

Plane capacity (design) __ ._o_S_4_~_1G_o ___ Plane output, avero.i:e (MGD) 

Storag~ capacity (design) --"4.=.2 ... 00,,,_ ___ Maxilft1.llll hour ( 1000' s gals.) 

Approval no. and dace Emergency water source nor~ 

Oaily m;axi1111J111 (MGD) ---------- Stand~y equipment ---""-'""'""'"Q.._ _____ _ 
Emergency power source ---"N~/_A.._ __ ~ Capacity ~~-N....._A.__ ______ ~~----

TYPE OF SERVICE: [X)i Co111111uni cy ( I Non-communicy 

( ] Municipal 
( ] Recreation area 
[X)lj Trailer park 
( ] Rescaurant 

{ ] Subdivision 
£ ] !nsticution 
[ ] College or school 
( I Industrial plane 

II. SOURCE(S) or lt/\Y YATER SUPPLY !<XI Ground; 
[ ] Surface; 

[ ] Co=non carrier 
( ] Motel or hotel 
[ ] Ocher 

number of wells [! ] 
Purchased [ ] 

A. Grounc supplic'; (Attach sketch of well(s) in relation co plnnt location on 
separate sheet.) 

Well no. (if more than 5, attach excra sheets) .,. 
Year drill1td 
Depch drill.ed 
i..,ngch, outsi 
Diameter, out 
Material, out 

de casing 
side casing 
side casing 

l 
I 

600+1 
I 

6" : 
si"eel I 

2 3 4 5 
I I I 

I I I 

I : 
I I I 

I I 

Depth to static Yater level _,,.........,,.,..-------ir------~1-----;..-----..-------'------. 
Norr.\al suction life (working level) 

1 

\ I 

Normal yield in GPM ~ ..... ---~-------------~-----~·------------------'------'! Test yield in GPM Free Flowino 
Type of scra1ner u-s-e~d---.;....;;.-'".....:'-;..;..-.... _____ ....,..i _____ lr------t-----;------~ 

Depth to cop of strainer i 
Is ~ell subject to inundation> no 

?rocected against surface Yater? ls Yell 
Salt Y"at 
Latitude 
I..ongitud 
Check va 
Grouted 
Has "ell 
P1Jmp m.;rn 
Oate man 
Hodel nu 
C.1pacHy 
L:i.~r .• .. r 

er infiltration probleit.S 

e 
lve 

ever been conta~inated? 
ufacturll!r's name 
ufaccured 
mo er 

viced (dare) 

in past? 
I vQo:: I I I I 

n<""l I I I 
I 
I 
I 
I 

no I 
.;en tr f . I 

I 
I 

60oom i 

i ' 
Comm..,nc ---------·---------~L~L-f--- -L- --±---·-.l- -- --·-• 
~f;1111c • ..,,i-/1l·rl11lt· (d.JY~ \Jl'l·k., m1 111lh. \.·l~·.) __ _1__ __ 1 ___ • ____ j·--·~-- ··-·~-·l~-~---· 
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• 
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1-1 ~i1;.11,r~1~1il l 
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r r~··· ··· llll'1! 
10 

t · l 

CONtAM1MAHT HIH.H: 

---------· 

----------·-----· - -----"--·---··· 

·-----------·---· - - - --··-·----- -----·-·------·· ------ ~ -- ··-

M!Al YSIS 
MUUOD 

4 II L 

...---~-----AO!Al YSIS ·--------
~ __,~l.5_U_l_'S 

===~:!~..if 
----L......-- - - --1~ 
f--· 

o-_--+_-1>-_--0-_-__ ··-~ - ~= 

---- --~·--- ·-· ·-

--

- --

One ye~r componlte 

A>IALYSIS 
rnnon 

-,;t1;;,f>'sis o.i.ii:--
L Mo_ Oil.Y rA. 

.!L 'L l.J _4 JI .D 
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Appendix A-7 

Florida Bureau of Geology Geologic Logs from 
Deep Wells -in the Vicinity of NAS Jacksonville 
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Subject: 

Fl"o:c.: 

'l'o: 

.( i 

•/ 
'· 

Emil Monsour 

Dr. F .. H. I.ahee 

mr~-O!'FICJ: C:JP.?..::::S.:'ONDIDCE sm 
srrn on. co~ALW 

W-27 
(Monsour) 

Data: May 6, 1940 

O.f'f'1ca: Florida 

Box 2880 SWl OU Company 
Dallas, T exa..s 

Dear sir: G. . 
_ -· · -S~ea t:t-om: i-27- imi:iquana Cotm:tey 
Du.val County._ Florida, e been e::t:a!:Uned. 

Club, south of Ortega, Elev. 10', 
Detar::i.na.tions ar~ as follows: 

400 Cuttui _ 
630-640 

640 " 

-
• Top Ocala 

No sample (635' b bei.ng uaed as top Coakinolina Zone.) 

I.ight to medilllll honey brown., tossil.itarous, tine grai.lled, 
crystalline dclomita. Coakillolilla cookei, Dict7oconus 
codon,, LituoneUa .. 

The surveys tiles have been checked for wells 1.n: Pasco, Hernando 1 an,5 
Citrus countbs. The only aTSi1able well is 274, -u. s. De:i;it. of Agricultur~ 
Chinsegut Hill :i!lxrieriment Statio.u, El.av. 256', ·sec. 36, .T21S, ;n9E, 5 mil.as 
.uorth or Brooksville 1.u :s;ernando County I nar1da. Samples ~Va been axami!led ~ 
Determinatiou are as follows: 

197-200 'Cutti.ng 

360-375 

Top Oc3.la. Contaill3 typical Ocala torama and Cos!,::..=al.i:;a 
cookei. 

To-p Cosk1nolina Zone. Light honey brown, tossilitero1;.:. v 0
-

:tine grained to compact, crystallille dolomite. CoskiJJ.'Jli~ 
Cookai, IJ.t~onella, D1ctyoconus codon. 

Additional samples tram W-3, Dundee Pet::::"oleum Co. , Elev•- 75' , Sec. 36, 
T20S, :R22E, -4 miles NE or Bushnell in Sumter Col.lllty, · Florida, have been ez~i.:ied. 
Determi~tions are as :follows: 

1027 Cutti.ng 

lC52 " 

1787-1845 

1845 " 

1865 " 

2250 " 

First-Eponides or ct. yeguasns1s noted.. 

First Dict7oconus gw:Iteri noted.. 

No samples 

Yel1owish--.vhite-to pal.a yellow, bard, non-tos3iliterous, 
very tine grained dolomite. First awnear~.nce ~ _ 
or sI:lall capsule-Sb.a!Jed., very fine ~tined conct"ei:ions. 

Yellowish white to ~~~ ~ay, hard, porous, .non-tossil~~er~
veey tine gr~ned dolomite. Derk brO':'lll ca-nsu.le-sha-:::ed 
conct"e'Cions (Differs from above only in coior). -

Fi:st Borelis noted. Gr3.7ish ·.'lh1te to dark gray, 
fossilii'erous dolomite. 



WATE:;i 

0-70 

70-lll. 
121-1.98 
198-233 
233-259 
259-270 
270-291 
291-298 
298-305 
305-31$ 
315-320 

320-330 
330·3.32 
332-338 

340-350 
350-375 
375-382 

382-393 
383-l!.OO 
L.oo 
h20 
440 
L.60 
L.80 
500 
500-520 
520-5L.o 
540-560 
560-580 
580-600 
600-610 

620 
630 
6uo 
650 
660 
669 

W-27 

OWNER: T:i.muquana. Count.""7 Club ·• 
LOCATION: South o! Ortega, Jacksonville Sec. l5, T3S,. 

R26E. 2300' from E line, 2330' from S line 
ELEVATION: 16.JJ Gr. 
COONTY: Duval 
STARTED: April, 1922 
Ca!PI.STED: June, 1922 
CASING: 286' 211 o:f 811 

DEPTH: 669' 
DRTIJER: Obio Well Drilling. Company.. H. H. Bai.Jey· 
RI!MARKS: Pressure l8 pounds, 1.500 gall.cn.s per mi.nut.a .. 

Driller's log a.llti a lithologic leg (Stubbs}_ 
36 samplss, £ran. the sur!'ace to 669 '. ID.terr 
shee~ ma.de August 3, 1948. 

Fine gray sur:fa.ca sand ;.-ith broken shel1. (Driller noted cl.a:y at L.o <md 70, 
enough. to color water.) 
Gray sand, broken shell, phosphate pebbles. Proba.b.ly ~1iocane. 
Same as above. . 
Coarse, gray, sj,,J,j_cacus sand, pl:lospb.ate pebblea. 
Same as a.cove, w:ith !ragments shell. 
Dark gray siliceous .sand, .some clay - phosphate pebbles. 
Dark gray coarse siliceous sand. - phosphate pebbles. 
Gra:.y a~. marl...- sma.ll phosphate pebbles. 
Same as above~ 
Gray, sa.m.dy', ca Jcareoua clay - pb.os'pha:te pe bblea. 
Gray sana:y-, ca1 careous clay "With .fra.gme.nt.s o.f dark 
pebbles. 

·Gray,_ sandy, cal.careous clay .. phosphate pebbles. 
Sams as above. 
A coarse siliceous sand ~th minute.phosphate pebbles - a layer of dark 
crystalline !lint, ( 6 ill. thick according to drillers leg) also sane ca1careous 
phosphatic sand. 
A greenish-grey- cal.careous sandy' clay •r.ith phosphate pebbles. 
Slighil7- more siliceous than the above. 
A coarse sili.ceou.:3 sand. with. siliceoua pebbles tlie size of a pea and pho.sph.ata 
pebbles. Also fragments o! hard 'White calcareous matter. - .flow of ;,-a.tar ... L.o ga. 
per minute. 
A light colored sandy ca.lcareo'U!I ma..r.l..- minute.phosphate pebble.:i. 
Same a.s above. · 

__ Sb.ell mar1. - large. phosphate. pebbles .. - strong now. 
\oJ1ii te shell mar.l. - illcreaae t'lo-w-. 
rNhi te l:iJnestone - increase flow. 
White limestone - probabl;:r Ocala.. - increase flow. 
White limestone - man:r .foraminifera.- Ocala - no increase .f1ov. 
White.porous li;r.esto~e,.foraminifera abundant. 
White poroU5 limes tom, foraminifera abundant. · 
Light colored, porous, !ossiliterous. limestcne. 
Light colored, porous, .fossiliferous l.iI:estone •. 
Light. colored,. porous, f ossili.!erous limestone. 
Light colored, porous, !oasi.l.iferou.s l.ill:est.one.
I.ight colored, porous,. i'ossili.!erou~1- limestoi:e. 
from 6oh-6o8. · 

Forami.."li..f'era abunC.ar:.t. 
Foram,Jij~era abun.d.a.r:.t. 
Foraminifera abundant. 
Foraoinifera abundant. 

Light colored~ porous, !ossili!erou:s limestoce. Forami..n:i.fera abundant. 
Same as abow. Conical. forami ni fera noted. 
Same as above. 
Light colored, porous, liir.estone. 
Light colored, porot:.S. limestone. Foram:i.ni.fera abundant. 
Brownish l.irnestone, !e~ fossils noted. 

• 
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393-400 

400 
42o-
44o-h6o, 

W-27" 
(Stubbs) 

OWNER: T:iJnuqu.a,na_Country Club 
I.OCA.T:ION: South o!. Ortega,. Jacksonville, 2300' from 
COUNTY: Duval line, 2380' from S line, Sec. 1 
STAR?ED: April 1922. T3S, R26~ 
CCJoIPLETED: Jum 1922 
CASING: 286• 2" of 8" 
DRILLER: Chio Well.Drilling_Co-., H. H. Bailey 
'l'OUL DEPl'H: 669 • 
BEMABXS: Prasaure.18. lbs. lS'oo G.PM, 36 samples,£;: 

the surlace to 669'. 
ELEVATION: 16. 33 Grd. 

Coarse clean. quartz. sand, _phosphate. pebbles and. same. ta:t--eolored ca1careous, 
phospha.tic sandstone. 

. Miocene - Hawthorn 
EoceIUt - oeaia: 

Large .. .fr.apenta-o:C.-very porous, fossi.l:Uerous. white: limes.tone-IepicioczclJ:r1!' 
maq laZ'ge .. phosphate pebbles. 

-F.riabls ldli ta limestone J.a.rgeJ;r""-eomposeci~ ot.... lepiriocycl:ina. 
480, 500, 520, 540 Same. 
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F~CRICa EUREOU CF GECLOGY - LITHO LOG PRINTOlT 

\oi- 27 
· D UV AL C 0 • T 0 2 S R 2 EE SE C 1 5 

TOTAL DEPTH- E69 FT. ELE! V .- 16 FT• 
COMPLETED- 22.06. ~EFTH WORKED 

30 14 50 N 81 41 OC 1-i··-31: SAHPL£S- 0- 66~ • 
66 g FT. 

WELL NAHE-
TIMU CUANA COUNTR'r CLU"f <C_HIO "ELL ORI LLif';C: CC.> 
l<E to-ARKS-
HORK EO BY H. SCHNEIDER DEC. 2c, 197g 

~ STRATIGRAPHIC FORH~TIONS -

( 

('; 

(a 
,. 'E!J' 
... 

,,-,_ 

( 

. . 
-

0 • 0 -
70 .o-

40 Q. O-
480.0-
E20 .o
E60. 0-

70.0 
4 0 0. 0 
4 ao. o 
620.0 
660.0 
690.0 

UNCTIFFE~ENTIDT:C SA~O ANO CLAY 
HAWT~ORN FOR~ATION 
CRYSTAL ~IVE~ FORMATION 
~ILLISTCN FOl<HATION 
AVON PARK LI~ESTONE 
LAKE CITY LI~ESTCNE 

L ITH OL CG IC LOG 
W- Z1 • DUVAL CO. T03'S, J;ZcE., SEC 1= 

70.C SAND , Yl GY, ~5 PE~CE~T POFCSIT~-INTE~GR4N,SIZE- ~~[, 
RANGE- FINE- v G, sue-ANG-, ROt.:N·r,Eo, MEC SPH, l\CN-INC, 

01 PCT. PHOS GlfAV, 01 FCT. Hica, 02 PCT. lil'IESTO"'IE, 
Ol+ PCT. 0Cl0t1!T"E,H0LLU.SKS ,FOSS F~AG, 

121 •. 0 SANO , L-T GY, 35 FEHCEl'-iT FCPCSITY-INTERGR!\N,SIZE- HEQ, 
RANGE- FINE- V C, SUB-ANG, ROUNDED, MEC SPH, t-.CN-INC,' 

03 PCT. FHOS SANO, 12 ?CT. COLOMITE, e4 PCT. FHOS GRAV, 
01 PCT. FE s1aIN,~QLLUSKS ,FCSS FRaG,. 

198.0 SANO , LT GY~ ?5 FERCENT PORCSITY-INTERGRaN,SIZE- ~EC, 

o§4 ~~~: ~AS!-sXNa! ~~e?~~~,F~~~u~~~e; ~~cFB~~, c~[~;j~~: 
01 PCT. ~E STA!N.,~OlLU'SKS ,FOSS FRAG, 

233.0 SAND ,HO LT GY, ?5 FERCENT PORCSITY-INTE~G~dN,SIZE- ~EC,. 
RI\ NGE- MEO- v c' sua~ANG, ROUNDED, MED SPH' 11-CN- IN c' 

0 3 . pc T • p H cs s a N 0 ' 0 7 pc T .. PH a~ GR A v , 0 1 Pc T .. 0 0 UJ M IT E ' 
259.0 SANO ,MO LT GY, ?0 PERCENT FOF<CSITV-INTE~GRAN,SIZE- ~EC, 

RANGE- MEO- v c, sua·-ANG, ROUNDED, ~E'O SPH, FCCR INC, 
DOLCH CHT, 02 PCT. FHOS SANO, 2'+ PCT. OClCHITE, t-CLLUSKS , 
FOSS FRAG, 

21a.o SAND ,HO LT GY, ZS FERCENT POF<OSITY-INT~5GJ;AN,SilE- ~EC, 
RANGE·- FIN"E- v c., sue-ANG, ROUND ED' "4En SPH' FCCff IN c 

OOLO.M CMT,. LtO PCT.. OOLCl'tITE, OE PCT. PHOS SANO, C!C. PCT.' 
LIMESTONE, 

291.c· SANO , LT GY, :?5 PEl'CENT"POROSITV-INTEl'.GRAN,SIZE-CRSE, 
R.CNGE- MEO- v c, sua•ANG, RClNOEO, HED SPH, t-Cfl.-HIC 

08 PCT. FHCS GRAIJ, 02 PCT. PHOS SANO,. ae PCT. OCLC~ITE: 
SHARI< TTH, 

298.0 OOLOMIT"E , V LT GY, (4 PERCENT PORCSITV-INTE~GRAN., l"CUHC, 
0-10 PCT. ALTEREC .,sue~ECRAL,SIZE-MICR, RANGE- CR,P- \ F, 

. GOOO INO,OOLOt-- CMT, 22 FCT .. SANCfQTZ), OEr PCT. FHCS SANC, 
. 02 PCT. PHOS GRAV, . 

3015.1! OCLCMITE , LT GY., O~ FERCENT .PCRCSITY-INTE~GRAN, C!-H PCT .. 
A!:...TERED ,soeHEDRAL,SIZE-MICR., RtlNGE- CRVF- v F., MCC. TNC, 

OOLCM Cr-!T, 3'~ FCT. SAND cc·rz>, 01.+ FCT .. FHCS SAMO, ~= FCT • 
PHOS G~AV, ll-1 'PCT. FE STAIN., f'IOU.LSK~ , FOS~ FRAG, 

315.0 SANO . ,MO lT GY, 25 PERCENT FORCSITY-INTERGRA1'1,SIZE-FINE', 
RANGE- FINE- V C, SUE- ANG,. ROUNDED., ~EC SPH, I\ CN-IN r, 

4& PCT. DCLCMITE., 03 PCT. P~OS SANO,· 01 PCT. FHC'." GF<AV, 
320.0 S~"l\ID ; PK GV, 02· PERCENT PORCSITY-INTERGRAM ,SIZE-CRSE, 

RANGE- MEC-CRSE, SLB-ANG, Rcurnec, NEC SPH, GCCC INC, 
OC1.0t't GMT, 21 PCT. OCLOMIT~, 02 PCT. FHOS S.dNO, C!5 FCT. 

rHERT, 
J1iJ.O s:."rn 'v LT GY, ::s FERCENT POROSITY-INTERGRAN,SIZE- MEO, 

Ri!NGE- MEO-CwSE, SUB-.dNG, QClNl:!EI:!, ~ED SPH, 1-Ctl-INC 
t2 PCT .. PHCS GRAV, 24 Pr:T. OOLOHITE', 1"14 PCT. FH~S S.ON12! 

332.0 Sil'Hl , V LT GY., 30 FERCEll-T FCRCSITY-INTERGRQN, NON-IrlC, 
J'-) PCT. PH.OS SANO, 24 FCT. naLCl"ITC:, 

33il.O $!\!G ,GY eu GN, ?3- FERCENT POROSITY-INTEqGRAN,SIZE-Ct:<SE, •.. --
~QHGE- MEO- v c, sue-ANG, RC~NO~O, MFU SPH, 11-C~-tNC, 

GI+ PCT. FHCS SANO, 19 FCT. OOLCl"ITE, O~ FCT .. FHCS Gff~Vt 
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LITH OtCG IC LOG 
W- 27 • DUVAL CO. TO~S, R2E:E, SEC 15 

340.0 
350.a 

37 5. 0 

:?8 2. 0 

.3c:i 3. cr 

40 o .a 

420.0 

4411. c 

460.a 

4B IJ. O sac.a 

s20.a 

540. a 

56 0. 0 

580.0 

600.0 

610. 0 

620.Q 

6l+ 0. 0 

650.Q 

NO SJ\MPLE, 
SANO , LT GY, ~O FERCENT POF<CS!TY-INTERGRAN,SIZE- H~C, 

RANGE- MEC!- v c, si:e-ANG, RCLNOEC., HE[ SPH, NCN-INC, 
02 Pr, T. PHOS St!NO, OE: PCT. FHOS GRJlV, 42 PCT. CCLC~!TE, 

SHARK TTH . 
SANO : V· LT GY, ~5 PERCENT PORCSITY- IN-TE j;GRAN, SIZE-CRSE, 

RANGE- C'RSE.- v c, sue-ANG,. ~Ot:NOEO, HEO SPH, NCN-INC, 
a·z PCT. PHOS SANO, 1Z FCT. OOLCHITE.,SHARK TTH, 

SANO , V LT GY, 35 PERCENT PORCSITY-lNTERGRAN,SIZE-C~SE, 
·RANGE- CRSE- v c, sue-ANG,. RC~N-OEO, HEC SPH, NC~-INC, 
G3 PCT. FHOS SANO, 01 FCT. PPOS GRAV, 1!:t PCT. t:CLC~ITE, _ 

SHARK TTH 
DOLOMITE ! 'tt GV, :11 FERCENT PORCS!TY-INTEi;GRAN, "'CLCIC".; -

il-11'.t PCT. ALTERED 1sueHEORAL,SIZE-HICR, !<ANGE- CF<YF-i"'ICF, 
Hon INO,QOLCt' CHT., zq !PCT. SANOCQTZJ' 04 PCT. PHOS SANO, 
03 PCT. PHOS GRAV, - _ 

SANO . , LT GYi 30 F~RCENT FO~CS!TY-INTERGRAN,SIZE-CRSE, 
RANGE- ttEC- V Li, SlJa-ANG., ROtNOEO., MEG S?H, f\CN-INC, 

C.3 PCT. OOLCM!T~, 04 ~CT. F'HOS GRav, IJ1 PCT. FHCS S.DNC, 
05 PCT. FE STAIN., 

LIHESTONE, wl-HT"E., ·12 FERCENT PORCS!TY-INTERG~AN, l'CLOIC'; 
VUGULAR,GR~INTYFE- eIOGENIG, - HICRITE, 72 PCT. ALLOCHEMS., 

SIZE-HICR., RANGE- CIO'tP-MICR, HCC !NC,HICRT CHT.,FQRAl"INIF, 
MOLLUSKS , FOSS HCL C, _ 
LIMESTON~, W~ITE, 14 FERCENT PO~CSITY-INTERGRAN, ~CLCIC., 
VUGULAR,GRAI~TYPE- eICGENIC., HICRITE, e4 PCT. ~lLOCHEMS, 

SIZE-MICR, RANGE- CRYP-HICR, FOCJi INO,HICRT CMT,FORAHIN!F, 
BRYOZOA,FOSS FRAG, 

LIMESTONE, Wt-=ITE, 15 FERCENT 
VUGUtAR,GR.OINTYPE- ercGeNrr., 

SIZE-H!CR., RANGE- CRYP-CRSE, 
FOSS MOLO, aRYCZCA, 

FORCSIT'f-INTERGRAM, HOLDIC., 
MICRITE, 72 FCT. A'LLCCJ-:M~, 

POOR INO,HICRT CHT,FO~AHINIF, 

~y~~~¥g~E~ W~!TE, 18 FERCE~T FO~CSITY-INTE~GRAN9 ~CLCIC, 
VUGULAR,GRAINTYPE- BIOGENIC, MlCRIIEt <31 PCT. ALLCCHF.H~, 

S.IZE-HICJ;", l<Al\""G'E- CRYF- HEC, MOC !NC,MI.CRT GMT, C1 PCT. 
SANDCCTZ>t eRYUZCAtFO~AHlNlF,MCLLUSKS ,FOSS FRAG, 
OFERCULI~~IOES AE~N10NT 
LIMESTONE, WHITE, !!3 FERCENT POFCS!TY-INTERGRAN, MOL.CIC, 
GRAI~TYPE- B!OGENIC, ~IC~ITE, E:O PCT. DLLOCHEHS,SIZ€-~IC~, 

RANGE- CRYP-CRSE 1 GCOD IND,~ICRT G~T,FORA~INIF, ERYCZOA, 
FOSS FqAG, - -
LI l'!ESTONE, WH!TE, 17 PERCENT POR CSI TY-IN TE 1'GR4N ,_ ~CtD IC, 

VUGULARtGRAINTYPE- SIOGENIC, HICRITE, 84 PCT. ALLCCHE~~, 
STZE-'f'4ICR, RANGE- CRYP-FINE', MOO INQ,MICRT CHT, IJ2 PCT. 
SANOCQTZl,FO'RDf9HHF,1"CltUSKS, ERYOZCA, 
L!MESTONF, WH"!TE, 10 PEf'CENT PORCSITY-INTERG~AN, l'CU~IC., 

VUGULAR,GR.AINTYFE- EIOGENIC., MICRITE, 72 PCT. ftLLCC~EHS,. 
S!ZE-HICR, RANGE- CRYF-CRSE, GOO( INQ,~ICRT CHT,FCRDMINtF, 
MOLLUSKS ,ECHI~CIO , 
LIMESTONE, W~ITE, 14 FE~CENT 

VUGULAR,GRA!NTYPE- 9IOGEN!C., 
StZE-HICR., R.DNC:E- ClnF- MED, 

FO~CSITY-!NTERGRAN7 ~OLCIC~ 
H!CRITE, 7'E PCT • .DtLCC~EM~, 
MCO INO,HICRT CMT,FOl<~l"HIF, 

SRYOZQA.,ECHI!';O!O , 
t!MESTCNct WHTIE, 16 PERCENT PORCSITY-INTFRGJ:?AN, l'CLDIC, 

VUGULAR,GRDI~TYPE- 81CGENIC., HICRITE, 81 PCT. ALLOCrEHS, 
SIZE-HICR, RJlNGE- CRvi=-cRs=-, MOD INQ,~ICRT CHT.,1-'0LLUSi<S ' 
L!HEST~NE, WPITE, 15 FERCENT PORCSITY-INTERGRAN, ~CLCIC, 

VUGULAR.,GRAINTYFE:- B!OGEN!C, HICR!TE, 74 PCT. ALLCC!-"EMS., 
SIZE-HICx, J;.QNGE- (RYF-CRSE, GOC[ ING.,r-nr.i::r CPT.,FCl'iH'It\Il=, 
LI~ESTONE, WHITE 13 FERGENT FO~CSITY-INTEFGRAN., ~CLCIC., 

VUGULAR.,GRtlINTYFE- EICG'E.NIC, MICPITE, 76 PCT .. llLLCr:'rE~S, 
SIZE-MICR, Ral"GE- Cl<YF-CRSE., MC[ INC,l'!ICF<T crn, CZ FCT. 

FE "TA!N,FOl<~~INIF,P'OLLUSKS, BRYOZCA, 
LI~E~TON!=, WHITE, 1f: PERCENT POROSITY-INTEl<GF<~N, ·1-'CLCTC, 

VUGULAl<,GR.aINTYPE- 810CE:NTC, H!CRITE, 7r:; PCT. ALLOf:HEHS, 
SIZE-MIC<\'., RANGE- CRYF-t'fICR, POCI< IND, l'!Cl<T CHT, 22 FCT. 
COLOMITE,FCRAl'!~IF, ei;vczoA,MQLLLSK~ , 

L!HE'3'TONE., Hf-'ITE, 1E FE~CENT PORCSITY-INTl:~GRAN, l'Ctnc~ 
VUGULAR,GRPINTYPE- BICGENIC, MICRITEt 7~ PCT. ALLCCrE~~., 

s:zE-~ICR., RtNG::'.- CRYF-t1ICf', HCC INO,r-'ICKT CMT, 18 FCT. 
CCLCHITE,FCRA~INIF, ERYOZOA, CCNES,~OLLlSKS, 
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66 o. c 

66 g. c 

LIHESTONE, Hf-IITE l2 PERCENT FOf<CSITY-INT~RGRAN., ~CU:'.t(' 
GRAINTYPE- eICGEl\IC, l"ICRITE, 60 PCT. aLLOCHEMS.,SIZE-~fc~: 
. RANGE:- CRYP-,.. ICR., r-co I NO., MI CIH :cNT., 1-0 P.C T. CCL CHIT E' 

01 PCT. FE ~TAIN., ERYOZOA.,FORAMINIF, CONES., 
DOLOMITE , . Yt GY, 02 FERCl=NT :FORCSITY•INTERGRAN, 0-1~ PCT. 

ALTERED ,SOBHEDRAL,~IZE-~ICR, RaNGE- CRYF- V F., ~CE INC., 
OCLOM GMT, 23 FCT .. lii"ESTONE., 01 PCT. FE STAIN, CONES, 
FORAMINIF, ERVOZOA, 
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W-514 
(E. R. _Applin} 

(Sun Oil Company) 

August 24, 1943 
Paleontology 
Duval County, Florida. 
U. S. Navy, Naval Air Base No. 2 

I ,, 

Mr. J. A •. Waters 
Office 

-7.;-zC FWL/ 550 _,c5z... 
/~ ~y~ 

.,.--_ _ z_ z. / ,f.t..r_ Ji c,,r/_,,...,, r,.--7 ve YS ~ y,r, 
~ (_. / I - -r:v ,-

.c- d'ZZF(C ;..i:1,,v"' 1:> ,.:r/._,;.-. ........ ~ ;?.-r. - ~ 
,trO K ~1 4 L s:.t.-c.-f; r;>-1 ) Dear Sir: 

Cutting samples from 20-1015 1 from U. S. Navy, Naval Air Base 
No .. 2, Duval County, Florida, have been examined. 

Location: SWt SEt Sec._ 22, T3S, R26E. 1 mile SE of Yukon P.O. 
Elevation: 21 r Surface: 12 cross-24, 26 above MSL. 
Determinations are as follows: 

20 
50-307 

312-560 

580 

600-1015 

20 
50 

60 

100 
120 
140 

SUMMARY 

Pliocene. Fine clear quartz sand. 
Miocene. Sandy clays and argillaceous sand witb. many 
ph.ospb.ate nodules and some limestone lens~es showing frag
mentary fossil molds and impressions. 
Ocala. Jackson-Upper Eocene. White highly fossiliferous 
limestone carrying a typical. Ocala. fauna. 
soo .. s6o Lower Ocala. Cream-colored limestone with some 
dolomite at the base of the section. Amphistegina cf. cuben
sis and otb.er fossils typical of tb.is zone of tb.e Ocala present. 
Lltuonella zone of the Claiborne Middle Eocene. White and 
gray limestone carrying a sparse fauna characteristic of 
this zone of the Claiborne. 
Dictyoconus americanus zone of the Claiborne Eocene. 
Hard and soft, light brown to light cream-colored lime
stones irregularly somewhat dolomitic, carrying a fauna 
typical of this zone of the Claiborne. Two faunal units noted. 
I - Top 600' Dictyoconus Fabularia (?} unit. 
IV- Top 920 1 Lepidocyclina sp. unit, Large thick form. 

Pliocene. Fine even grained clear quartz sand. 
Miocene. Light cream-colored porous highly sandy limestone 
showing many fragmental molds and casts of macro-fossils. 
Light gray, granular textured sandy and calcareous clay. 
Sand, quartz and phosphate nodules • 
Light tan-gray, sandy clay as above. 
No change. 
Clay as above, sand of quartz and phosphate nodules, fine 
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(Sun Oil Company) 

to coarse in size of grain. Numerous calcareous and 
sandy clay nodules. A few shell fragments. (Ostrea? sp.) 
Like the above. 
Gray highly sandy clay. Sand averaging moderately fine, 
composed of clear quartz and many phosphate R.odules. 
Fine to coarse sand of quartz and phosphate nodules, and 
many sandy calcareous nodules in ligb.t tan-colored, finely 
granular textured ca~careous soft clay matrix. 
Like the above. 
Argillaceous sand like the above, few calcareous nodules. 
Like tb.e above. A few chalky shell fragments in the sand. 
Greenish-tan colored argillaceous sa:o.d, fine to coarse 
clear quartz sand and phosphate nodules, some sandy lime 
nodules. 
Sand a.s above, also many fragments of a light brown, crystal
line dolomitic sandy and phosphatic limestone showing some 
iragmental fossil molds and impressions. 
Like tb.e above. 
Large calcareous nodular fragments of light cream-colored, 
sandy and phospb.atic clay. 
Upper Ocala. Cuttings of white moderate'ty hard chalky lime
stone carrying many bryozoan fragments, fragments of a 
fossil bivalve ~Ostrea? sp.} and a few fragments of Lepidocy
clina ocalana. 
Fragments of a water-worn, highly fossiliferous limestone. 
Fragme-nts of Operculina ocalana, Lepidocyclina ocalana 
and Pseudopb.ragm.ina floridana common. 
Similar to preceding. Fauna better preserved, many bryo
.zoan fragments also present. 
Similar to above, more finely cut and water-worn •. 
No change .. 
Material more chalky, fauna better preserved, about 2.5% 
of sample fine clear quartz sand. 
Finely cut fragments of the same. 
Like the above. 
Lowe:i: Ocala. Cuttings of a cream-colored limestone com
posed of water-worn micro-fossil molds and molds fragments, 
and showing calcite inclusions. Many specimens of Amphiste
gina cf .. cubensis, some of Camerina cf. vanderstoki and 
~ina globula present .. 
Like the above. 
Fragments of dense deep cream-colored somewhat dolomitic 
limestone. Some specimens ·of Amphistegina d. cubensis 
as above. 

""' --- - . ·--. --.. -···-· --- -----
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Fragments of light brown finely granular dolomite and of 
white chalky finely nodular limestone. No charge in fauna. 
Lituonella zone. Chalky white and gray limestone. Many 
specimens of Cosltinolina floridana. Lituonella floridana, 
and a few of Dictyoconus cookei and a few other foraminiiera 
common to the Lituonella zone of the Claiborne Eocene. 
Zone I. Dictyoconus americanus. Fabularia? zone. Cllt
tings of a. hard nodular white and gray limestone and of a 
light brown chalky and dolomitic ha.rd limestone showing 
many traces of fossils and carrying specimens of D. ameri-
canus and Fablllaria (?) sp. -
Fragments of a hard light brown chalky and dolomitic lime
stone. Major portion of fauna very poorly preserved. Some 
diagnostic fossils as in the preceding. 
Similar to preceding. Small miliolids abundant in the lime
stone which is somewhat gray spotted. 

- __ -Lik,e the. above. 
No change~ · 
Similar to the preceding but softer and more chalky. Fallna 
sam.e • 
Fragments of cream-colored hard chalky and dolomitic lime
stone. Molds of D. americanus common. -
Fragments of a hard, coarsely nodular light cream-colored, 
somewhat dolomitic limestone. Many molds of Dictyoconus 
as above, some of Pseudorbitolina sp. 
Like the above. 
Sample composed mainly of small rolled molds and rolled 
mold fragments of fossils. Some poor specimens of smaller 
foraminifera common to the Dictyoconus zone. 
Material as above and abundant specimens qf Dictyoconlls 
americanus. 
Sample of small rolled molds and rolled mold fragments. 
Some smaller foraminifera commc;m to the Dictyoconus 
americanus zone. 
As above and many specimens of Dictyoconlls americanus. 
Chalky white and light cream-colored limestone, fallna as 
above. 
Like the above, many large irregular shaped white limestone• 
concretions also present. 
Small fragments of white limestone as abo~e and abollt 75% 
fragments of a light brown hard dolomitic and irregularly 
porous limestone. Many sections and poor molds of fossils 
in this limestone. One fragment of Lepidocyclina sp. 
Zone IV. Lepidocyclina sp. Fragments of a hard white 
and light gray limestone carrying many smoothly worn molds 
of a large and moderately thick Lepidocyclina sp. probably 
related to one foWld a.t 1190' below in well W -579 Dllval 
County. (See slide). 
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Similar to above, more chalky. 
Sample of hard cream-colored worn fossil molds and mold 
fragments. Molds of Dictyoconus americanus abundant. 
Like the above .. 
Material softer, otherwise as above. 
Fragments of a chalky and dolomitic limestone. Many 
bryozoan fragments, some fragments of macro-fossils and 
many s.pecimens of Am.phistegina lopeztrigoi.. A few frag
ments of an Operculina sp. , some poor specimens of the 
large Lepidocyclina first noted at 920'. 

Yours truly, 

/s/ E .. R. Applin 

• 

. • ~ 
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W-661 

(E. R .. Applin) 
{Sun Oil Company} 

August 27, 1943 
Pa.leontolo gy 
Duva.I County, Florida 
U. S. Naval Air Station 
Jacksonville, Florida 
Depth 987. 5 1 

Mr. J. A. Waters 
Office 

Dear Sir: 

Cutting samples from 0-987t from U. S. Naval Air Station, Jackson

ville, Florida, have been examined. 

Location: Dewey Park j mile S. E. of Yukon P. O. Sec. 21? T3S, 
-- R26E. 
Elevation: 
Determinations a.re as follows: 

0-40 
40-400 

400-660? 

660-700(?) 

700-987 

SUMMARY 

Pliocene. Fine grained clear quartz sand. 
.Miocene. Argilla.ceous sand and sandy clays with many 
phosphatic nodules. Some limestone lenses showing frag
ments of fossil molds and casts, a few shell fragments in 
some sandy clay lenses. 
Ocala. Jackson Upper Eocene. Highly fossiliferous limestone 
sh.owing a tYPical micro-fauna. 
560-660 (?) ~ower Ocala, cream-colored somewhat calcitic 
limestone carrying Am.phistegina cf. cubensis and other 
cb.aracteristic foraminifera .. 
Lituonella ZoneQ Claiborne Middle Eocene. Note: Samples 
in this part of section probably incorrectly labeled. 
660-680 Sample shows fossils and lithology common to the 
lower Ocala zone. 
Dictyoconus americanus Zone of the Claiborne Middle Eocene. 
Cream-colored, in part dolomitic limestone carrying Dic
tyoconus americanus and other ~oraminifera character""istIC 
of this zone of the Claiborne. Two fauna units notede 

I. 7oor Top of Dictyoconus, Fabularia? unit. 
ll. (?) 800 1 Top of Lepidocyclina cedarkeyens.is unit (only 

a few specimens present.) 
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. ~ Fine clear quartz sand and a few particles of magnetite. 
Like the above. 
Fine to coarse quartz sand with many phosphatic nodules 
in grayisli-tan calcareous granular textured clay matrix. 
Some calcareous sandy nodules also present. 
Like the above, also some fragments of gray and brown 
porous limestone showing many casts and some mold of 

·fragments of macro-fossils. 
Fragments o.f gray limestone as above, and many fragments 
of a hard porous cream-colored limestone showing fn.any 
fragments of molds and casts of macro-fossils. A mold 
of Arcb.aias sp. also noted.. Some sand and phcspb.atic nod-
11les in sample. 
Fine even grained clear quartz sand like that found (0-4QT). 
Sample not correctly numbered(?). 
Sample of small black phospliatic pebbles and fragments of 
white sandy and phosphatic calcareous granular textured clay. 
Cuttings of a light cream-colored, sandy and phosphatic cal
careoas and in part cl:ialky clay. 
Moderately large cream-brown and gray, nodules limestone 
fragments somewhat sandy and pliosphatic and snowing many 
fragments of molds a.nd cast of macro-fossils and some 
cl:ialky shell fragments. 
Like tb.e above, some b.ighly sandy and phosphatic moderately 
soft and calcareous nodules also present .. 
Like the above. 
No change. 
Fine to coarse quartz and phosphatic sand in light tan cal ... 
ca.reoas g~anula.r textured clay matrix, som.e inclusions 
of chalky cream-colored nodules and some chalky fragments 
0£ fossil bivalves. 
Like the above. Sand averaging coarser grained .. 
Lilte the above. 
Fragments of a ha.rd finely granular textured gray and brown
ish. gra..y finely sand and finely pb.ospb.a.tic limestone,. 
Like tb.e above, some of the nodules cream-colored. 
Like -tb.e above, some loose sa.nd of quartz and phosphatic 
nodules. 
Sample ma.inly fragments of nodular limestone as above. 
Some of the fragments showing fragments of fossil molds 
and casts, and some inclusions of ch.a.lky shell fragments. 
No change. 
Fragments of a. hard white higlily fossiliferous limestone 
carrying Operculina ocalana, Pseudopb.-ragmina florida.na, 
many Bryozoan Iragmenfs. a few poor specimens of Lepi
docyclina sp., many fragments of a bivalve resembling 
Ostrea sp. 

• 

• 
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Limestone similar to above, but more indurated Lepidocyclina 
ocalana also fairly comm.on • 
Fragments of a gray and white liirestone similar to above. 
No change in fauna. 
Like tb.e above, some specimens of Heterostegina ocalana 
also present. 

480-500 Like tb.e above. 
500-520, 520-540,_540-560, 560-580 No change. 
580-600 Flliely cut fragments of a finely fossiliferous light cream .. colored 

limestone. · 
600-620 Like the above, some smaller foraminifera usually characteristic 

of the Lower Ocala present. 
620-640 More coarsely cut fragments of a hard water-worn calcitic 

limestone. Many poor specimens of Amphistegina cf. cuben
.!!!_ and Gxpsina globula present. A few fragments of finely 
granular light brown dolomite. 

640-660 Softer limestone similar to the above in lithology and fauna 

660-680 

680 ... 700_ 

700 .. 7ZO 

720-740 
740-760 

760-780 

780-800 

.content. 
Cuttings of a deep cream-colored dolomitic and chalky l:j.me
stone carrying specimens of Lituonella floridana, worn 
fragments of Operculina sp. Coskinolina floridana. Most of 
the fossil material fragmentary and very poorly preserved. 
Fragments of a hard cream-colored limestone carrying 
many poor specimens of Arnphistegina cf~ cubensis Camerina 
sp. Gypsina sp. and other forms common to the Lower Ocala. 
Fragments of a soft deep cream-colored to light brown 
chalky and highly dolomitic limestone. Many dolomitized 
fragments of a. large echinoid and some fossil bivalves 
present, also many specimens of Fa.bularia ( ?} sp. and 
some poor specimen of Dictyoconus sp. 
Similar to above but harder and more dolomitized. 
Like the above with many cavings of chalky limestone and 
fas sils from higher depths. 
Fragments of limestone as above and soft carbonaceous 
chalk. 
Fragments of a deep cream-colored limestone composed 
mainly of water-worn molds of micro-fossils and fossil 
fragments. Many specimens of Dictyoconus arnericanus 
and some other foraminifera characteristic of the Dictyo
conus americanus zone present. 

800-820 Like the above. A few specimens of Lepidocyclina cedark-
eyensis also present. 

820-840 Like the preceding, but no specimens of Lepidocyclina noted. 
840-860, 860-880, 880-890, 900-920 No change • 
920-940 Like the above and some irregular shaped moderately large 

lime concretions. 
940-960 Like the above. Many fragments of dark brown granular 

crystalline dense dolomite also present. 
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960-9.80 
987 

Like the above. 
Large fragments of very hard dark brown dolomite. 

Yours truly, 

/s/ E. R. Applin 

ERA:vh 
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Appendix A-8 

Chas. T. Main Report on 
Jacksonville Well Water Supply System 
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THE WATER SYSTEil - DESCRIPTION 

There are four main water treating plants on the Air Station. 
These are tied together by a pipe distribution system supplying domestic 
and process water. The total connected capacity available at the plants 
is 7300! gpm supplied as indicated below• 

Hater Plant No. Location Capacity 

1 South side oi' Industrial. Area 3000 gpm 
2 South side oi' Training Area 2COO 
3 West side of Dewey Park Housing 15'00 
L. Southwest in Hospital Area Boo 

7300 gpm 

All of the fresh water used on the Station is obtained from 
artesian wells or driven wells; there are twenty of these wells on the 
station, of which six are capped or not in use. 

On the Station area it has been found that most of the wells 
should be driven to about 1000 feet in order to get a S'.l:fficient quantity 
of water. The wells of this appr~te depth are listed below with their 
general location • 

Well Free Flow Pumped Flow 
Location No. Dia. ~ gpm gpm 

Water Plant #1 
#1 
#1 

#2 

#3 

1 
2 
3 

4 

5 

Hospital Water Plant 6 

Building #164 7 

8 
12 
12 

10 

12 

12 

10 

708 
1005 

998 

1015 

998 

150- 613 
6oo-35Co 

3300 

L.00-3800 

2000-L.900 

646 2000-6000 

1096 1700 

2000 
1950 

2000 

2300 

Status 

Not used 
Used 
Used 

Used 

Used 

Used 

Used 

The temperature of this well water is about 70 degrees all year 
around. The water is corrosive. The piping recently installed has been 
coated inside !or protection. The water going through the main water plants 
is at present aerated and chlorinated but the existing water softening 
equipment is not beirig used. It was designed to produce 5 grain water. 

The !faval Air Station water system supplies all of the make-up 
water i'or the steam gener~ting plants. This raw water is first passed through 
the :nake...up water treati;.1g plants in each of the power plants except the 3CQ. 

Power Pla::::ts No, 1, No. 2, and the Hospital Power Plant now use 
approximately 120 gpm may..imum for make~up water during the coldest winter days 
and 27 gpm mini.mum during the summer. 

11.17-13 9-1 



WATER ANAlYSES • 
Ty::iical 
Well Water Typieal 
Jan. 11.i., 195u Distribution Water 

EE!!! ~ 

Silica (Si0 2) 17. 
Iron (Fe) - dissolved 0.02 

- total 0.18 a.6 (over J.a at 
end of line) 

~!anganese (Ivrn) - dissolved 
- total 

Calcium (Ca) i..;. 
i•iagr.esiuia (Hg) 8.2 
Sodium (Na) 

35. Potassium (k) ) 
Bicarbonate (HCC3) 137. 
Carbonate (C03) 

87. Sulfate (S04) 
Chloride (Cl) 9.5 
Fluoride (F) o.s 
Nitrate (NO ) 0.1 
Dissolved a6lids - total 267. • Residue on evaporation (180°C) 294. 
Hardne~s - a.a Ca Ca3 lll. 226. 

- as non carbonate 29. 
Specific conductance 

(micrornhos at 25°C) 413. 
p!1 - 1.6 

- unsaturated 7.5 
- saturated 7.7 

Saturation index -0.2 
Col.or 1 .. 
Total Alkalinity as CaC03 112. 
Resid~al Chlorine 0.25 (Range a.a 

to 0.5) 
Dissolved Oxygen (at end of line) 7.2 

• 
9-13 
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W.ATER USE 

Total for Water Plants Ho. 1, 2, and 3 

January 
Febr'ilary 
Ma:" ch 
April 
Y.ia.y 
June 
July 
August 
September 
October 
November 
December 

Tota1 

97 million gallons 
90 

101 
107 
126 
125 
ill" 

88 
79 
69 
65 

_2g 

1120 mi11ion gall.ons 

Average gallons per day (24 hours): 3.1 million gallons 

9-11. 
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Common Name 

Saw palmetto 
Shining sumac 
Greenbriar 
Cat-claw vine 
Muscadine vine 
Wire grass 
Pignut hickory 
Mockernut hickory 
Sweet gum 
Magnolia 
Blackberry 
Slash pine 
Wild persimmon 
Poison ivy 
Virginia creeper 
Stagger bush 
Fetter bush 

TABLE B-1 

Pine Flatwoods Community Vegetation 

B-1 

Scientific Name 

Seranoa repens 
Rh us copa 11 i na var. 1 eucar 
SiiilTax spp. 
B1gnonia unguis-cati 
Vitis rotundifolia 
Ar'T'Stida str1cta 
~ glabra 
~ tomentosa 
L1gu1dambar st~raciflua 
Ma5nol1a grand1flora 
Ru us spp. 
Pinus elliotti 
U'lOSj)yros v1rginiana 
Rhus radicans 
parthenoc1ssus guinguefolia 
[yon1a mar1ana 
eyonia luc1da 



TABLE B-2 

Hydrophytic Hardwood Community Veg~tation 

Common Name 

Shining sumac 
Greenbriar 
Boston fern 
Cinnamon fern 
Wood fern 
Chain fern 
Cat-claw vine 
Japanese honeysuckle 
Muscadine vine 
Jack-in-the Pulpit 
White-top sedge 
Box elder 
Red buckeye 
Pignut hickory 
Ash 
Virginia willow 
Sweet gum 
Black tupelo 
Laurel oak 
Slash pine 
Red maple 
Buttonbush 
Arrow arum 
Poison ivy 
Bladder wort 
Resurrection fern 
Lob lolly bay 
Spanish moss 
Lizard's tail 
Royal fern 
Red bay 

B-2 

Scientific Name 

Rh us cop a 11 i na var. l eucar 
~ax spp. 
Nephrolepis exaltat 
Osmunda c1nnamonea 
Thelypteris normalis 
Woodwardia v1rg1n1ca 
B1gnon1a ungu1s-cat1 
Lonicera Japon1ca 
V1t1s rotund1fol1a 
AriSaema tr1phyl !um 
Dichromena spp. 

.Acer negundo 
'AeSCulus pavia 
~ glabra 
.... f'"raXf __ o...,u_s spp. 
!tea virginica 
ITQUidambar styraciflua 
N ssa syf vati ca 

l aur1 fol i a 
l l11ott1 

ACerrubrum 
Leplialanthus occidentalis 
PeTtandra v1rg1n1ca 
Rhus rad1cans · 
UtrTcularia spp. 
Polypodium polypoides 
Gordon1a las1anthus 
Dendropogon usneclides 
Saururus cernuus 
Osmunda-regal1s 
Persea burbonia 

• 

• 

• 
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TABLE B-3 

Animals of \he Pine Flatwoods Community 

Common Name 

Florida Crowned Snake 
Florida Red-Bellied Snake 
Narrow-Mouthed Toad 
Pine Warbler 
Ruby-Crowned Kinglet 
Golden-Crowned Kinglet 
Least Shrew 
Florida Chorus Frog 
Frosted Flatwoods Salamander 

or 11 spring l izard 11 

Mole Salamander or "spring lizard11 

Southern Cricket Frog 
Spring Peeter 
Piney Wood Treefrog 
Least Trefrog 
Gray Treefrog 
Barking_Treefrog 
Box Turtle 
Ground Ski nk 
Eastern Garter Snake 
Rough Earth Snake 
White-tailed Deer 
Cottontail Rabbit 
Ground Dove 
Rufous-sided Towhee (Joree) 
Six-line Racerunner 
Black Racer 
Red-tailed Skink 
Eastern Fence Lizard 
Broad-headed Skink 
Corn Snake 
Eastern Kingsnake 
Mole Snake 
Coral Snake 
Black Vulture 
Cooper 1 s Hawk 
Red-tailed Hawk 
Red-shouldered Hawk 
Sparrow Hawk 
Bobwhite 
Turkey Vulture 
Mourning Dove 
Yellow-billed Cuckoo 

B-3 

Scientific Name 

Tantilla coronata 
Storer1a occ1p1tomaculatus 
Gastroehayne carol1nens1s 
Oendro1 ca r nus 
Regulus ca endula 
Reglllus satrapa 
Cryptotis par;va 
Pseudacr1s n1grita verrucosa 

Ambystoma c. cinaulatum 
Ambystoma talpo1 eum 
Bufo guercicus 
~Y] cruc1 fer 
~ femoral1s 
~ ocularis 
~ vers1color 
~- grabosa 
Terra ene carolina 

*gosoma laterale 
T amnophis s1rtalis 
Raldea striatula 
Odoco1leus v1rg1nianus 
Sulv1lagus flor1danua 
Columb1gall1na passerina 
t'e'1a erythropthalmus 

m o horus sexl1neatus 
o uber constrictor 

Eumeces egreg1us 
Scelo orus undulatus 

umeces at1ceps 
Elaphe guttata guttata 
Lampropelt1s getulus 
Cemophora coccinea 
M1 crurus fu 1 v1 us 
Corag~ps atratus 
Acc1 1ter cooperii 
uteo Jamaicens1s 

Buteo lineatus 
raT'CO sparver1us 
'COTTiius v1rg1n1anus 
Cathartes aura 
Xena1dura macrourn 
Coccyzus amer1canus 



Table B-3 (Continued) 

Common Name 

Great Horned Owl 
Chuck-Will 1 s-Widow 
Whip-Poor-Wi 11 
Common Nighthawk 
Yellow-shafted Flicker 
Red-bellied Woodpecker 
Yellow-bellied Sapsucker 
Downy Woodpecker 
Eastern Kingbird 
Western Kingbird 
Cedar Waxwing 
Starling 
Worm-eating Warbler 
Great Crested Flycatcher 
Eastern Phoebe 
Eastern Wood Pewee 
Barn Swa 11 ow 
Purple Martin 
Field Sparrow 
Green Tree or Bell Frog 
Florida Brown or Dekay 1 s Snake 
Eastern Glass Lizard, Glass 11 Snake11 

or Joint 11 Sna:ke 11 

Chipping Sparrow 
Island Glass Lizard, Glass 11 Snake11 

or.Joint 11 Snake11 

Hispid.Cotton Rat 
Eastern Mole or 11 Ground Mole 11 

Sharp-shinned Hawk or 
Little Blue Darter 

American Goldfinch 
Southern Hognosed Snake, Puff Adder, 

or Spreading Adder 
Oak Toad 
Black Widow Spider 
Southeastern Shrew 
Short Tail Shrew 
Blue Jay 
Common Crow 
Fish Crow 
House Wren 
Cape May Warbler 
Myrtle Warbler 
Slender Glass Lizard, Glass 11 Snake 11 

or Joint 11 Snake 11 

Song Sparrow 
Black-throated Blue Warbler 

B-4 

Scientific Name 

Bubo virginianus 
caprimulgus carolinensis 
Capr1mulgus voc1ferus 
Chordeiles minor 
Colaptes aurati:i'S 
Centurus carolinus 
~ph~rapicus var1us 
Dendrocopos pubescens 
Tyrannus tyrannus 
Tyrannus vert1calis 
Bobc1lla cedrorum 
Sturnus vulgar1s 
Helm1theros vermivorus 
Myianrchus cr1n1tus 
Sayorn1s phoebe 
Contopus v1rens 
Hirundo.rust1ca 
Progne subis 
Sp1zellapusilia 
~:Y 1 c1 nerea 

er1a dekayi ----
Ophisaurus ventraTis 
Sp1zella passer1na 

Accipiter striatus 
Spinus tri st1 s 

Heterodon simus 
Buf o gueri~ 
rat'rodectus mactans 
Sorex long1rostr1s 
B1"'a'rina brev1cauda 
Cyanocitta cr1stata 
Corvus brachlrhynchos 
Corvus ossifragus 
Troglodytes aedon 
Dendro1ca tigr1na 
Dendro1ca coronata 

Ophisaurus attenautus 
Melosp1za melod1a 
Dendro1ca caerulescens 

• 

• 

• 
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Table B-3 (Continued) 

Common Name 

Blackpoll Warbler 
Prairie Warbler 
Mockingbird 
Brown Thrasher 
House Sparrow 
Bobolink 
Eastern Meadowlark 
Boat-tailed Grackle 
Robin 
Indigo Bunting 
Painted Bunting 
Pine Siskin 
Savannah Sparrow 
Vesper Sparrow 
Slate-colored Junco 
Nine-banded Armadillo 
Spotted Skunk 
Marsh Rabbit 
Loggerhead Shrike (Butcher bird) 
Fox Squirrel 
Screech Owl 
Flying Squirrel 
Striped Skunk 
Scarlet King Snake 
Gray Fox 
Indigo Snake 
Opossum 
Eastern Harvest Mouse 
Eastern Woodrat 
Norway Rat 
Rusty Mud Salamander 
Barred Owl 
Hoary Bat 
Eastern Pipistrel Bat 
Oven Bird 
Striped Newt 
Carr's Dusky Salamander 
Southern Slimy Salamander 
Yellow Throat 
Squirrel Tree Frog or Rain Frog 
Narrow-Striped Dwarf Siren 
Two-toed Amphium or 11 Congo Eel 11 

Cardinal or Redbird 
Raccoon 
Yellow Rat Snake or Four-Lined 

Chicken Snake 
Gray or Cat Squirrel 

B-5 

Scientific Name 

Dendroica striata 
Oenro1ca discolor 
M1mos polyglottos 
T'O'XOStoma rufum 
Passer demostTCus 
Dolichonyx oryz1vorus 
Sturne11a masna 
Cass1d1x mex1canus 
Turdus migrator1us 
Passerina cyanea 
Passeri na c1 r1 s 
Spinus plnus _ 
Passercu us sandwichensis 
Pooecetes 
Junco hyemalis 
~us novemcinctus 
Spi oTale gutor1us 
Sylv1 aTus palustris 
Lanius udovic1anus 
Sci urus ni ger 
Otus asio 
GTa'Ucomys volans 
Meph1t1s meph1t1s 
Lampropelt1s dol1ata 
~ c1nereoar enteus 
~c on cor1as couperi 
Di elph1s v1rg1n1ana 
Re1throdontom~s humulis 
Neotoma flor1dana 
Rattus norveg1cus 
Pseudotr1t1on montanus 
Str1x varia 
Ia'Si"UrUS"Clnereus 
Pieistrellus subflavus 
Se1urus aurocapillus 
Oiemictylus perstriatus 
Desmognathus fuscus 
Plethodon glut1nosus 
Geothlyp1s trichas 
Thamnophis saur1tus 
Pseudobranchus str1atus 
Amph1uma means 
Richmondena cardinalis
Procyon lotor 

~ obsoleta 
sc=rurus carol1nensis 



Table B-3 (Continued) 

Common Name 

Bobcat, Wildcat or Bay Lynx 
Yellow-Throated Warbler 
Carolina Chickadee 
Razor Back, Wild Board, Wild Hog, 

or Pinewoods Rooter 
Greater Five-Lined Skink 
Southern Common or Gray Tree Frog 
Hermit Thrush 
Cat Bird 
Caro 1 i na Ano 1 e or 11 Charne1 eon 11 

Carolina Wren 
Florida Sandhill Crane 

B-6 

Scientific Name 

~ ruf us 
uenarOi'Cadominica 
Parus carol1nensis 

Sus scrof a 
tuiiieces 1nexrectatus 
Hy~a vers1co or 
y cicnla guttata 

Dumetella carol1nesis 
Ano1s carol1nes1s 
rnry'Othorus iudovicianus 
Grus canadens1s practensis 

• 

• 

• 
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TABLE B-4 

Animals of the Hydrophytic Hardwood Community 

Common Name 

Florida Crowned Snake 
Narrow-Mouthed Toad 
Southern Ring-Necked Snake 
Pine Warbler 
Florida Chorus Frong 
Little Grass Frog 
Southern Leopard Frog 
Frosted Flatwoods Salamander 

or "spring lizard" 
Mole Salamander or "spring lizard11 

Swamp Sparrow 
Lesser Siren 
Tiger Salamander 
Central Newt 
Southern Cricket Frog 
Spring Peeper 
Barking Tree Frog 
Yellow-bellied Turtle 
American Chaemeleon 
Ground Skink 
Red-Tailed Skink 
Red-Bellied Water Snake 
White-tailed Deer 
Cottontail Rabbit 
Eastern Garter Snake 
Rough Earth Snake 
Smooth Earth Snake 
Mud Snake 
Corn Snake 
Eastern King Snake 
Mole Snake 
Coral Snake 
Common Egret 
Great Blue Heron 
Louisiana Heron 
Little Blue Heron 
Yellow-Billed Cuckoo 
Yellow-Shafted Flicker 
Red-Bellied Woodpecker 
Yellow-Bellied Sapsucker 
Downy Woodpecker 
Diamond-Backed Rattlesnake 
Cedar Waxwing 

B-7 

Scientific Name 

Tantilla coronata 
Gastrophayne carolinensis 
Diadoph1s punctatus 
Dendro1ca pinus 
Pseudacr1s n1grita verrucosa 
~ occularis 
Ranap1p1ens sphenocephala 

. Ambystoma cingulatum 
Ambystoma talpo1deum 
Melospiza geor91ana 
Siren intermed1 a 
Aiii"6'Y'Stoma t1gr1num 
Notophthalmus v1r1descens 
Bufo guerc1cus 
~Yl crucifer 
~ grat1osa 
PSeiidemys scripta 
Anol1s carol1nensi~ 
[ygosoma laterale 
Eumeces egreq1us 
Natr1x erythroguster 
Odocoileus virg1n1anus 
Sulv1lafius flor1danua 
Thamnop is s1rtal1s 
Haldea stri'atula 
Haldea valeriae 
Faranci a abacura 
Elaphe guttata guttata 
Lampropeltis getulus 
Cemophora coccinea 
Micrurus fulvius 
Bubulcus ibis 
Ardea herOdlas 
~nassa tricolor 
F orida caerulea 
Coccyzus 
Colaptes auratus 
Centurus carol1nus 
Sphyrap1cus var1us 
Dendrocopos pubescens 
Crotalus adamanteus 
Bobc1lla cedrorum 



TABLE B-4 (Continued) 

Common Name 

Orange-Crowned Warbler 
Prairie Warbler 
Palm Warbler 
Red-eyed Vireo 
Great Crested Flycatcher 
Eastern Wood Pewee 
Tree Swallow 
Blue Jay 
Mockingbird 
Brown Thrasher 
Northern Water Thrush 
Yellowthroat 
Boat-Tailed Grackle 
Nine-Banded Armadillo 
Lo ngta il Weasel 
Spotted Skunk 
Marsh Rabbit 
Eastern Harvest Mouse 
Rice Rat 
Norway Rat 
Green Tree or Bell Frog 
Florida Brown or Oekay 1 s Snake 
Eastern Glass Lizard, Glass "Snake" 

or Joint 11 Snake 11 

Hispid Cotton Rat 
Southern Hognosed Snake, Puff Adder, 

or Spreading Adder 
Oak Toad 
Southeastern Shrew 
Flying Squirrel 
Striped Skunk 
Scarlet King Snake 
Gray Fox 
Indigo Snake 
Opossum 
Rusty Mud Salamander 
Barred Owl 
Hoary Bat 
Easter~ Pipi~trel Bat 
White Ibis or Spanish Curlew 
Florida Otter 
American Alligator 
Peninsular Turtle or Florida Cooter 
Green Heron 
Florida or Southern Softshell Turtle 
River-Swamp Frog 
Louisiana Water Thrush 
Striped Newt 

B-8 

Scientific Name 

Vermivora celata 
Dendro1ca discolor 
Dendro1ca palmarum 
Vireo 0!1vaceus 
~rchus cr1nitus 
Contopus virens 
Iridoprocne b1color 
C¥anoc1tta cr1stata 
Minus polyglottos 
TOXoStoma rufum 
Seiurus noveE"O"racensis 
Geothlyp1s tr1chas 
Cassidix mex1canus 
ITasypus novemc1nctus 
Mustela frenata 
Sp1logale putorius 
Sylv1Tagus palustris 
Re1throdontomys humulis 
Oryzomys palustr1s 
Rattus norveg1cus 
~ cinerea 
_5tar __ e_r_1_a de kayi 

Oehisaurus ventralis 
S1gmodon hisp1dus 

Heterodon simus 
Bufo gueri~ 
Sorex long1rostris 
'G'Ta'i:ieomys volans 
Mephit1s mephitis 
Lampropelt1s triangulum elapsoides 
~rcy cinereoargenteus 

y chon cor1as couperi 
01delph1s v1rg1n1ana 
Psuedotr1tion montanus 
Strix var1a 
rasTUrUSC'inereus 
P1p1strellus subflavus 
Euaoc1mus albus 
Lutra canaaeriSis 
ATT'i'gator m1ss1ssippiensis 
Pseudem s floridana 
utor1des v1rescens 

Trionyx ferox 
Rana hecks'Ch"eri 
~rus motac1lla 
D1em1ctylus perstriatus 

• 

• 
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TABLE B-4 (Continued) 

Common Name 

Carr's Dusky Salamander 
Dwarf Salamander 
Southern Slimy Salamander 
Squirrel Tree Frog or Rain Frog 
Southern Ribbon Snake 
Black Swamp Snake 
Striped or Allens' Swamp Snake 
Narrow-Striped Dwarf Siren 
Two-toed Amp hi um or "Congo Ee 111 

Greater Sirven 
Glossy Water or Striped Water Snake 
Chicken Turtle 
Wood Ibis, Wood Stork, or Iron Head 
Water Turkey, anhinga or Snake Bird 
Wood Duck 
Florida Banded Water Snake 
Green Water Snake 
Cardinal or Redbird 
Keeled or Rough Green Snake 
Cottonmouth or Water Moccasin 
Brown Water Snake 
Raccoon 
Reds tart 
Black and White Warbler 
Tufted Titmouse 
Yellow Rat Snake or Four-Lined 

Chicken Snake · 
Gray or Cat Squirrel 
Bobcat, Wildcat or Bay Lynx 
Yellow-Throated Warbler 
Razor Back, Wild Board, Wild Hog, 

or Pinewoods Rooter 
Southern Common or Gray Tree Frog 
Hermit Thrush · 
Cat Bird 
Yellow-Crowned Night Heron 
Blac~-Crowned Night Heron 
Carolina Wren 
White-eyed Vireo 
Gopher Turle 

B-9 

Scientific Name 

Desmornathus fuscus 
Sancu us guadr1d1g1tatus 
Plethodon glutinosus 
~ sguirella 
Tnamnophis sauritus 
Seminatrix lygaea 
Liodytes al eni 
Pseudobranchus striatus 
Amph1uma means 
Sirven lacer:tlna 
Natri x ri g1 da 
D1erochelys reticularia 
Mycteria amer1cana 
Anh1nga anh1nga 
A1x sponsa 
Natrix s1pedon 
Natr+x cyclop1on 
Richmondena cardinalis 
Opheodrys aest1vus 
Agk1strodon p1sc1vorus 
Natr1x taxisp1lota 
Proc on lotor 
etophaga-ru"Eicilla 

Mnioti 1 ta vari a 
Parus bicoror---

~ obsoleta 
5CllirUs carolinensis 
.,...BY_d_r~uf us 

rCii'Cadominica 

Sus scrof a 
Hy1a vers1color 
y cichla guttata 

Oumetella carolinesis 
Lyctanassa violacea 
Nyct1corax nyct1corax 
Thryothorus ludov1c1anus 
Vireo gr1seus 
GOj?Fierus polyphemus 



Common Name 

Salt bush 
Smooth cordgrass 
Salt grass 
Salt meadow cordgrass 
Black needlerush 
Hightidal bush 

TABLE B-5 

Salt Marsh Vegetation 

B-10 

Scientific Name 

Baccharis halimifolia 
seart1na alterniflora 
D1st1chlis sp1cata 
Spart1na patens 
Juncus roemer1anus 
Iva frutescens 

• 

• 

• 
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TABLE B-6 
f 

Animals of the Salt Marsh Community. 

Common Name 

Turkey Vulture 
Diamondback Terrapin 
Common Loon 
Red-Throated Loon 
Horned Grebe 
Brown Pelican 
Gannet 
Double-Crested Cormorant 
Mallard 
Pintail 
Gadwal l 
Shove 11 er 
Bl ue-Winged T eaJ 
Green-Winged Teal 
Marsh Hawk 
Redhead 
Canvasback 
Ring-Necked Duck 
Greater Scaup 
Lesser Scaup 
Common Golden Eye 
Least Shrew 
Buffle Head 
Red-Breasted Merganser 
Black Vulture 
Common Egret 
Snowy Egret 
Cattle Egret 
Great Blue Heron 
Louisiana Heron 
Little Blue Heron 
Virginia Rail 
Pora 
Clapper Rail 
King Rail 
American Coot 
American Oyster Catcher 
American Avocet 
Black-Necked Stilt 
Piping Plover 
Wilson 1 s Plover 
Hispid Cotton Rat 
Whimbrel 
Spotted Sandpiper 

B-11 

Scientific Name 

Cathartes aura 
~ clemmys terrapin 
Gavia immer 
Gavia Stenata 
POa'lceps auri tus 
Pelecanus occ1dentalis 
Marus bassanus 
P"fla'T'acrocorax auritus 
Anas platyrhynchos 
Anas acuta 
Anas ~era 
'5"j?itula c ypeata 
Anas discors 
Anas carolinensis 
rircus cyaneus 
Aythya americana 
Aythya valisineria 
Aythya co 11 ari s 
Aythya mari 1 a 
~ythy aff1nis 

p ala clangula 
Cryptotis e;rva 
Bucephala a beola 
Mergus serrator 
Coragyps atratus 
Casmerodius albus 
Egretta thul_a __ 
Bubulcusl'Dls 
Ardea herad'las 
~nassa tricolor 
Florida caerulea 
Ra 11 us 1 1 m1co1 a 
Porzana carolina 
Rallus longitrostris 
Rallus elegans 
Fulica americana 
Haematopus pall1atus 
Recurvirostra americana 
Himantoeus mex1canus 
Charadr1us melodus 
Charadr1us wilson1a 
S1gmodon hisp1dus 
Numen1us phaeopus 
Act1t1s macular1a 



TABLE B-6 (Continued) 

Common Name 

Greater Yellowlegs 
Lesser Yellowlegs 
Stilt Sandpiper 
Short-Billed Dowitcher 
Ruddy Turnstone 
Pectoral Sandpiper 
Knot 
White-Rumped Sandpiper 
Common Snipe 
Great Black-Backed Gull 
Herring Gull 
Ring-Billed Gull 
Laughing Gull 
Bonaparte's Gull 
Least Tern 
Common Tern 
Forster's Tern 
Sandwich Tern 
Killdeer 
Gull-Bil 1 ed Tern 
Caspian Tern 
Black Tern 
Black Skimmer 
Water Pipit 
Tree Swallow 
Common Crow 
Fish Crow 
Short-Billed Marsh Wren 
Red-Winged Blackbird 
Boat-Tailed Grackle 
House Sparrow 
Bobolink 
Sharp-Tailed Sparrow 
Rice Rat 
Norway Rat 
Hoary Rat 
Eastern Pipistrel Bat 
White Ibis or Spanish Curlew 
Florida Otter 
Hooded Merganser or Fish Duck 
American Alligator 
Green Heron 
American Bittern 
Wood Ibis, Wood Stork, or Iron Head 
Water Turkey~ Anhinga or Snake Bird 
Wood Duck 
Common Gallinule 
Bald Pa~e or American Widgeon 

B-12 

Scientific Name 

Tetanus melanoleucus 
Totanus fl aviees 
M1cropalama h1mantopus 
Limnodromus griseus 
Arenar1a 1nterpres 
Ero li a me 1 anotos 
Calidris canutus 
Erolia fusc1col]is 
Capella gallinago 
Larus mari nus 
Larus argentatus 
Larus argentatus 
Larus atri ci 11 a 
Larus ph1ladelphia 
~a alb1frons 
Sterna h1rundo 
Sterna foresteri 
Thalasseus sandvicensis 
Gharadr1us vociferus 
Gelochelidon nilotica 
R*droprogne casp1a 
C l1don1as n1ger 
Rynchops ryigla 
Anthus sp1no etta 
fr1doprocne b1color 
Corvus brachyrhynchos 
Corvus oss1fragus 
C1stothorus platensis 
Agela1us phoeniceus 
Cass1d1x max1canus 
Passer domest1cus 
Dolichonyx oryz1vorus 
Ammosp1za caudacuta 
Oryzomys palustr1s 
Rattus norvegicus 
Las1urus c1nereus 
Pipistrellus subflavus 
Eudoc1mus albus 
Lutra canade'fi'Sls 
Tdytes cucullatus 
Al igator m1ss1ss1pp1ensis 
Butor1des v1rescens 
Botaurus lent1g1nosus 
Mycter1a americana 
Anhinga anhinga 
A1x sponsa 
'GaTlinula chloropus 
Marceca americana 

• 

• 

• 
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TABLE B-6 (Continued) 

Common Name 

Ruddy Duck 
Pied-Billed Grebe or Didapper 
Least Bittern 
Cottonmouth or Water Moccasin 
Raccoon 
Blue Gray Gratcatcher 
Yellow-Crowned Night Heron 
Black-Crowned Night Heron 
Atlantic Loggerhead Turtle 
Florida Manatee 

B-13 

Scientific Name 

Oxyura janaicensis 
Podilymbus podiceps 
Ixobrychus exilis 
Agk1strodon p1sc1vorus 
Procyon lotor 
PolioptiTa""C'aerulea 
Lyctanassa violacea 
Nyct1corax nyct1corax 
Caretta caretta caretta 
fr1chechus manatus lat1rostris 



Common Name 

Short-nosed Sturgeon 
Common Sturgeon 
Tarpon 
Bonefi sh 
Hickory Shad 
Shad 
Menhaden 
Sea Catfish 
American Eel 
Striped Mullet 
Bluefish 
Striped Bass 
Common Sea Bass 
Black Drum 
Channel Bass 
Southern Flounder 
Pink Shrimp 
Blue Crab 
Oyster 
Florida Gar 
Redfin Pickerel 
Mud Pickerel 
Carp 
Yellow Bullhead 
Green Bull head 
Brown Bullhead 
Largemouth Bass 
Black Crappie 
Mud Sunfish 
Blackbanded Sunfish 
Banded Sunfish 
Redbreast Sunfish 
Bl uegi 11 
Redear Sunfish 
Tilapia 

TABLE B-7 

Selected Fish and Shellfish Species 
of St. Johns River System 

B-14 

Scientific Name 

Acipenser brevirostrum 
Acipenser oxyrhyachus 
Tarpon atlant1ous 
Albula vulpes 
Pomolobus mediocris 
Alosa saeict1ss1ma 
Breii'Oort1a tvrannus 
Gale1chthys felis 
Angu1 lla restraf:a 
~ g1 I cephalus 

omus saltatrix 
... R-oc_c_u_s_s-axat1 l is 
Centropr1stes striatus 
Po on1us cromis 
c1aenops ocollatus 

Paral1chthys lethostigma 
Penaeus duorarum 
ca111nectes sae1dus 
Crassostrea v1rg1nica 
Lep1sosteus platyrh1ncus 
Es ox ameri can us 
Esox verm1culatus 
Lyprinus carp10 
Ictalurus natalia 
Ictalurus brunneus 
Ictalurus nebulosus 
M1croeerus salmo1des 
Pomox1s n1gromaculatus 
Acantharchus pomotia 
Enneacanthus chactodon 
Enneacanthus obesus 
Lepom1s auntus 
Lepomis macrochirus 
Lepom1s m1rcrolophus 
T1Tap1a mossamb1ca 

• 

• 
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AIR QUAl.IT'l 

Goals a.nd Objec~ives 

Goal I 

. -·~.To pTO"t:ec-: ':!le health and. welfare of the r~sid.I.tn-i:s of 
Ja.c.kscn.,rille from any a.c't'tJ.al or poteni:ial adverse e:::ec-:s 
resul:ing from erposure to a.i: pollui:ant:s. 

Obiec-:i•re A. Enc=ura.ge t..1:.e red:uc~ion an<! ;rre•rention 
of air quality aeterioraticn. 

Obiective S. Ccm~ly with federal sta..~dards for total 
suspenaec par~iculates (TSP'sJ. 

·. 
Objee-eive c ... C:oni'pi)r wiu· fede·ral st:a.nd.a.rd.s for 

oxii:iants. 

Objee"tive D. Redue: undesirable odors in Jacksonville . 
• 

Obiect:iv'e :e. U1;)gTade the Air MQnitc:ri.ng ne1:".iork to 
meet tne stan~i:li Air Monitori.:1g 1 ~ork Grou~ (S.A.MWG) guide
lines. 

Obj ec::i ve F . Insure t.b.a;:: t.he Air Ac t:i ·ri ty Qual.i -:y 
Assurance (Ccntrol) Progra.m. meets federal EPA requirements for 
sa:m~ling tecilniques as well as laboratory analysis tec.h..~!ques. 

Obi e..:-::i 're G. Ini 'tia. 'C~ a. ha.:ard.cus a.nd to::d.c subs -::a.nee 
in"'iren-:Or"f leaCJ..::.llg to de•relo'Pment of an air ambient mon.:.-:or· 
ing program to assume responsibilities under the Federal 
To~~c Subst:inces Control Ac~. 

Obiective H. PTomote ind su~noT~ effor~s :o obtain 
the feaeral, s-::ate and local commiCients 0£ resources 
necessar:~ to operate a.n effective air quali~ pla.nn~ng 
a..~d control prog~am. 

• 

• 

• 
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Gcal !! 

7o plan land use ~atter~s a..~6 tra..~s~orta:ion systems 
in a. ma...~ner which is compatible with desired a±r quality 
st:and.a.:d.s. 

Objecti•re A. Assis-c new industry in locat:ing a. site 
for development that will no~ lead to exceeding of air 
quali:y standards or to significant deterioration of the 
environment. 

Qbiective B. Develop a computer model for Jacksonville 
to st~~Y tAe re~ationship ·be-c·ween t..!:.e location 0£ emission 
points and ambient pollution levels. 

Obi ec-:i'Te C. E.::.cou:age in.c:-eased u-:ili:::.a-::.on of tl':.e 
mass t~a:is~: system. 

Air Oualitv Standar~ 

The United States Environmental Protection Agency, as 
required by the Clean Air Act, established ~~o st:ancia.rds for 
ai: a,ualii:y: the primary sta.nc:ia.rd designed to pTo't:ec-:: h.uman 
h.eal t.h a.nd. clle sec:ond.a.ry stand.a.rd d.esigned 'to pTo-cect h:uma:i 
welfare. Florida adop~ed t.he· more s~ri.:tgen~ sec:ondar-r 
s~and.a~d.!S (rloTid.a Admi.:l.is~=•tive Code - C'lap~er l7·Z). 

O:one 

Primar/ a.nd S econd.ar/ 
('Florida) 
S ta.ncia:r d.s : lZO parts per billion, ma.xi~u::i 

l~hcur ccnc:ant=ation not to be 
exce~ded more tllan once pe~ yea~. 

Zoo :11.icrogra.ms per c~o~c ~et~~; 
ma.;cimum 24-hcur ccncen~ration 
no~ to be exceeded mer~ t~an 
once per year . 



Secondary (.Florida.) 
· S tanda:rd: 

Sul.fur Dioxide 

Primary Standard: 

Secondary (Florida) 
Standard.: 

Carbon Monoxide 

Pri:::.a.ry and Secondary 
(Florid.a) 
S tandard..s : 

50 micTograms per cuo~c me~er; 
annual geQmetric mean. 

lSO micrograms per cub~c met~r; 
maximum Z4-hours.concentraeion 
not tc be exceeded more than 
once per yea.r. 

365 micrqgrams per.cubic meter; 
ma..~imlJlll 24-hour concentration 
no~ ~o be e~~;sded ~c~e :~an 
once per year. 

aO micrograms per c~oic meter 
( O. OZ ppm) .. annual ari ::b.metic 
mean. 

260 micrograms per cubic meter; 
maximum. Z4 4 hour ccncen~raeion not 
to be exceeded more than once oer ... year • 

•• 

l,soa micrograms per cubic meter 
(O.S ppm) maxi:nlJlll 3-~our con
cen~ration, not be be exceeded 
mor~ than once per year. 

lO milligrams per cubic meter 
(9 ppm), ma..~imum 8-hour concen· 
tration net to be exceeded more 
than once per year. 

40 milligrams per 1-:ubic meter 
(3.5 p-pm), m.a.:ci.:n:um l·hour concen· 
tra~ion no~ to be e.:cceeded ~c7e 
than once per year. 

• 

• 

• 



• ~it=osen Dio~i~e 
PTim.ary and Secondary 

(Florid.a.) 
Standards: 100 :nic:-ograms p-er cubic !l.'l.eter 

co.as ,ppm) annual aritl:imetic !l.'l.ean. 

• 

• 

Air guali-::v Policies 

A. The ef:Eec::i'te and. e:ff'icien1: use of resources fo-:- t.b.e 
con~rol of ooin~ sources of air ~ollu~ion should be 
sup~oT~ed. ·r: necassarr, increased manpower and. 
e~uipmen~ for moni~oring and enfcree:en~ snculd be 
available. Legisla~ian requiring vehicle ins?eC~~on 
and more s~=~gent s~and.:a.rd..s :or both ambien~ c=n~itio~s 
a.nd source emissions may also be needed. 

3. Aci.ospheric and topographic diffusion charac~aris~ics 
should be a fa.c~or in deter:::iing the location of major 
air pollu~ion sources such as ·industrial sources, 
power pla.n~s, incinera~ors and airpor~s, in that wind 
and ai: cur:-en~s are u:aed to mi.:limize ai: pollu~ion 
build.up • 

C. Wherever possible, urban· land u.ses should. be buffered 
.from s-ea.:iona.ry a.nd line (tllorough£a.re) scuri::es of emis • 
sions. The size of e£fec'tive buffers around S'tationa:.-r 
sources can be de~eT:lined on t.he basis of emission 

o. 

E. 

F. 

__ volum.e and. ~e~earological conditions. 

Facilitites which house or provide ac~ivities fo:- sensi· 
tive· inciiviciua.ls; i.e., the ~-oung, elderly and. sic!<::, · 
should. be kep"C as remote as possible from emission 
sources. Facilitites of concern include sc~cols, 
hospi:als, parks, elderly housing projec~s qr ac~ivity 
cen~ers, nursing hemes, orphanages, etc. 

Suppo:-'t should 'be giv·en to a.c'tions which would dive!'": 
trips from automobiles to public transit, thereby reduci~g 
traific gene!'ated ai= emissions. Pc~ulation an~ emDlov-
ment centers should be located on designa~;d tran.si~/ ' 
d.eYelo?men-: eor::"id.ors. 

Pla..'"1..~ed uni~ developmen:3, !l.'l.Ulti-use cen~ers and o~~e~ 
i.n.nova::.·re de•relopnt°en: for.:is should be p-romc:e-:i and. 



encouraged. a.s ways t.o reduce i:he need to t:-avel a.nd. the 
average tri? length. 

G. A t"t:en.1:ion should be gi •ten to improve::nenr:s to exis -i:ing; 
thorough:ares which ~ould smooth the flow of t:-af:ic 
and reduce automotive pollution ca.used by bottlenecks, 
c:apa.c:i ty o;verloa.d.s, on-s"tTee-e par!<ing, poorly sync:hro
ni:ed sign.a.ls, rough pavement surfaces and pedest:-i.a.n~ 
vehi~ula.r conflicts. 

a. Consideration should be given to reducing the concen
tration of auto traffic. in ac:~ivity centers, pa.r~icularly 
at peak traffic hours, th.rough the use of· park!ng pricing 
policies and. traffic-free :ones, wh.er~ adequate t:-a.nsit 
and traffic: fa.c.ili~ies a.re available. 

I. The city snould assist industries desirini to locate 
in Jacksonville in. selecting ~ si~e whe:-e a.::tbient a.i= 
standards woul~ not be violated. 

Air Qualii:v ~ro~osals 

Adop~ Air Quality Can~=al Pl.an. 

• 

Develop a ccmpu~er mcdel for Jacksonville to •. 
s"tUdy the rela~ionship bet:"~een emission points 
and ambient pollu~ion levels. Utili:e this model 
ta assis~ new iJ:J.dustry in deteT'!!linini locations for 
development in Jacksonville tha~ will not lead to 
exceedini of air quality standards or to a sigD.ifican~ 
deterioration o:·ehe enviroma.ent • 

. ; * 

.Ins~i~~te a more ccm~rehensive air quality monitcri~g 
sys~em to accurately.meas~re air pollu~ion. 

C·S • 
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NO I SE CON'raO I.. 

Goa.ls and Obiec~iYes 
*•.. :.. 

Goal I 

Objec-:ive A. Promo;:e 'Che reduc-:ion of noise wn.::.c.-i i,s 
physically injurious tQ hearing or psyc:b.oloiical heal~.h. 

Objec-:ive 3. Prcmcte the elui::ta-:ion oi tmllecessa.:ry 
nuisance nc:i: . .ses • 

Objec-:ive C. Review new ~cusing develo1'ment:s by re£er· 
ence ta 't.:le noise guidelines se~· :or-:b. by t.!le ·u.s. De,a:-::::.en~ 
of f!ou.s.ing a.:nd Ure an Devel c'Pmen:t. · 

Obj ec"tive 0. Provide noise 'buf!'ers bet:"Aeen h..ighwa.y·s, 
commercial uses and noise genera~in~ develop.men~s and residen
tial de,re!o"Pment.s ! 

Sta.nd..a.rds foT Noise Contr~l 

!'he U. S. Depa.r1!:!1ent of Housing and Ur~a.n Developmen-: has 
developed s~anc:la~d.s to enc:curage t.b.e reduc:~ion of noise levels. 
It is t.b.e pu::";'cse of depa.r-:ien-:al policy to call a'C-:~ntion t~ 
the ::ioise pollu:tion T:.b.rea"t:, to encoura·ge t.."le con-r:=ol oi noise 
a-: i~s source in cco~eration wit~ Q't~er federal de~a=t::ents an~ 
agencies, t.o encourage land u-c:ili:a.'tion pat:i!e'!"!ls fer housing 
and o't~er ~unicipal needs 't.ha't will separate uncont=oll~ble 
noise sources f:-cm res iden i:ial and. ot~er noise sens i :i ·re a.:-eas, 
and to prohibit HUD sup-por-:: to new cons't=uc-:ion on sites h.avi::.g 
u:nac:epi:abl~ noise e.:qosure. 

C-1 



T'.:ie following s tanda::d.s we::-e ad.op :ed "'by h1JD to g<...iiC.e 
progTam decisions. 

Unaccetrta.ble. a..~ceeds 80 dB (A) oO minutes oeT Z4 hours. 
E.."Cceeds 7 S d! (A) S h.ours pe:-. z·:1: h.ours . 

.E.xce'P'Cions a.re s-:rongly d._iscouraied and ret::luire a. 
102(Z)C environmental st:atement and the a~proval oi t~e 
Secretar1 0£ Housi.~g and Urban Oevelo~ment. 

Discretionarr. Nor:nally Unacceptable: exceeds 
55 d.S(A) 8 hours per Z4 b.ou::s. Loud. re-peti:ive sot.:.:id.s 
on 

Ap~rov~ls require noise a'!!~enuation measures, the 
Regional Adm.i.nis"Cration concurrenca and. a lOZ(Z) environ
men1!a.l Sta'!!emen~. 

Oiscre"tionarv. · Noniia.ll;r Acc:e'O"Cable: dces no'!! 
e~ceea 83 Ci](A) more 'Chan a houTs per Z4 hours. 

Acc.!!t:rcable. Does no"C exceed 4S d.!(AJ more than 30 
mi:lutes per za hours. 

!nterioT Moise E.."t"Cosures. (for new and rehabili:a'!!ed residen 41 
· 

CO Il.S't.T"'..:tC1:J.CnJ 

rne followi:l.g si:a.nda.rd.s are per~or.nance s't.a.nda.rds. The 
means for achieving them will depend on the ex~ernal noise 
levels, the equipmen1! and layout u.sed in the building and the 
noise ati:en'!!ua.tion characteristics of '!!he buildings floors and 
walls. These s"Canda.rd.s assume o~en windows unless other oro 4 

1ri.sion is ma.de for ad.equat:e veniia::ion. • 

Acce~~able. Noise e:cposures foT sleeping quar~ers are 
cons id.erec. "ac:cept:able" if in-::erior o.o ise levels resu,J. t-ing 
from ext:erior noise sources and interior building sou=ces 
sue~ as heati..~g! plumbing an~ air conditioning: 

Oo not exceed ~~ d.B(A) for mere than an 
acc'l::mulation of 60 minut:es in any Z4 hour 
period, and 
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Do no~ exce~d 4S d3(A) for more than 30 minu~es 
du=ing night. time sleeping hours :E:-om ll p.;n. to 
7 a.-.m.. , a.nd 

Do not exceed 4S d.3(A) for more tha:i an ac:umu
la·tion of . e igh-c nours in. any Z4 hour d.a.y ... 

Insulation 3e"t"'~een Dwellin~ Uni~s 

Unacce~taole: For :nulti-fa.mily st::uctur~s, i!lcluding 
a:tt.a.c:liea. sugla :amily uni-es, floor and dividing walls 
be"t"'~een dwelli:lg w:i.its having Sound T=ansmission Class (STC) 
of less than ~S aTe al~ays t.:.naccep~sble. 

Policies 

A. Potential noise generated by proposed developmen~s an~ 
t~e existi:tg noise levels a.t 'Ch.ese si~es should be a eon
.sideration in re"riew and pla:c.:c.ing. 

B. All pla.m::.i.n.g and review should take ccgniza.nce -of exis~ing 
perfor.na.nce stancia.rd.s se~ by city ordinance and the noise 
(Uidelines set for"Ch. by the U.S. Depar'Cllent of Eous'i:l.g 
and Urban Developmen~. 

C. The use of bu.ffer zones eo c:-~r~ail ncise should be en-
c:curaged. • · 

D. T"Ae planting and pr~serrat.ion of trees and vege-ca~icn 
and the ccns~'?"Uc~ion oi ber.:ns along highways and rail· 
road righ~s·of·way should· be encouraged as a ~e-i:hod 
af noise aba~emen~. 

E. Seric-c land use con-crols and bu££et"s a.nd/or pTo-i:~ct.!.'re 
:ones in and around airpor~s should be encouraged. 

PTO'COSa.ls 

Conduct. a. cie;r,.,ide s"t':.ldy of e:c:is-:ing noise leYels 
in order to have a base line again.st. which fu"tu=e 
increases i~ noise levels may be measured .. 
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Encourage new tesids:~ial developmen: to locate 
where noise levels from ~ajo~ highways, i~~us~r~sl 
sources or air-por~s will be ~i~im.i:eci. 

; ' 
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WAT.53. QUALITY 

Goa.l ! 

!o ~=o~ec~ :he hea::h and wel!a=e o: :he 
Jacksonville from a.c~ual or po~en:ial adve~se 
resul:i:ig f=om su~:~ce wa~ar pollu~ion. 

. . res :.:.en::s 
ef:ec~s 

Obi ec"!!i 're A. Mee-: a.nd ma.i.::::a.i:i :he Class !! and II! 
water qua~~ty s:a.nda.r=..s whii:!l. have been ado~ted by 'the 
s~ate and the city. (Chapter 17~3, Florida Ad:mi:iistra.~ive 
Code.) 

Obi eci:ive B. Upg-ra.de and mai::ca!n 'the quality of 
streams, waterway1, and t.he coastal zone so t.hat the wa~er 
may serre recrea~ional, •i?'ic~l't"~ral, iw.dusi:rial and other 
benefic.!.al uses. 

Obieci:ive C. P~a.n la.nd use ~a~te·r:is and~trans~or~a· 
tion sys~e~s J.ll a. manner which is

0

ccmpatible wi:~ desi~ed 
water quality standards. 

Obieci:ive D. Improve the quality of stoT:IWater r..:.no:= :o 
the recei 'll.:16 ".ria :e'?'S o.f Jacksonville. 

Obi ec:!:te E. Sup1=1or-: the legal, orian.i:a :ion.a.!, 
fi:ia.nc~al an~ ~ec.!l.nclogical· changes necessa=Y to ac~ieve 
t~e desi=ed wai:er quality s~an.da.=ds. 

Obiec:i•te F. P?"omoi:e and su-:rcor-:. ef:::rr':s to ob-cai.n 
the fe~eral, s~a~e and local ~ommloen~s of ~~sources 
necessary t: ope-ra::e an e::~c-:i ~re wa t:!r quali ~y p la.n.ni::.g 
and c~n:?'ol prog7am . 



Obiec~ive G. Retain the ecolcgical, d~ainage and 
water storage role of the wetlands as ~uch as possible. 

Obiective H. Monitor pro~osed modi£ica1ions of the 
N'ationa.i Pollutant Discharge Eli:nina-:ion System per.nits 
issued by E.PA. 

Goal II 

To maintain an~ re~lenish the quality and quan~ity 
of groundwater SU?Plies.witil.i.n. the county a.nd region. 

Obiec-:ive A. Encourage the recycling of water, 
whenever poss~cle. 

Obiec-:i're :3. Encou=age the use of llOn .. pota.ble wate:
sources cy ousi.n.ess a.nd indust=: wherever possi~le to con
serve g=ou:nciwater su~plies. 

Objec-i:ive C. ·!s'ta.blish ef:!'e-:-:ive wa:ter ma.na.gem.ent 
progTams to en3ure tha.~ sa.tisfa.ct:ory levels of quantity 
a.nci qua.li t"'f are ma.int:a.ined. 

Obiec1:i•re D. !nc:ourage provisions for induced. grotl:l.d.
wa.t~r recna.rie wnere necessa.:t""/ to tile m.ain~ena.nee of gTou.ud· 
wa"te!" su-pplies. 

Ob'fec:i're !. Seek th.e es"ta.blishm.en"C of .a.dciitiona.l 
deep mcnitcTl.n.g wells, rules a.n.ci s~anda.rds for local well 
~s~:ruc'tion a.nd wa~er use·criCeTia. 

S tand.ard..s 

The Sta~e of rlorid.a. Oepar-::en't of Environment.al 
Regula'tion (DER) h.a.s pTomulgated r..J.les by wh.ii:h t.b.e quality 
af the wa:er is deter:i.ned. and the iln~lementation oi s"tate 
and national water qua.lit/ goals is ~c~i~ved. Chapter li-3 
of the Flot'ida A.d:ninis;::-a -i:i Ye Code es tao lish.es ini:iim:um 
criteria :oT all waters. 

Within tb.e terri:oria.l limits of th.e si:ate, all wat:rs 
shall be free from set'tleable, floating, deleterious a...~d 
~oxic substances. Specific water quality si:anda.rds have 
also bee!l established for various i:onstit:uents classified 
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as deleterious regardless of the use to· which th.e suriace 
water is out. These standards are set for~h in Cha.~teT 
li-3, Florida Ad:ninis-::-a.ti,,e Code. -

!n addition to the foregoing requir.nents, .DER has 
es-eablish.ed water qua.li'ty criteria on the basis of sur'fa.ce 
wa-ear use. "All wa-:.ers in Duval County a.re- Class III waters 
except £or P-um~kin Hill Creek, the For~ George River, Sa.W"Pit, 
Simpson, Garden a.:.a.d Myr~le Creeks which are Class II watsrs. 

·Class I! Waters • Shellf~sh. 
Ha::-rest:.n5 

The followi:lg selected criteria are for classification 
cf waters in areas wilich ei t.!le'!" a.c::ua.lly or po <:e~::ially :ia.ire 
the capability of support:ing recreational or commercial 
sh.ell:i.sh propa.ga.t:ion and ha.r--res-::ing. Ha.rtesting :nay only 
oc:~= in areas ap~roved by 'C!l.e Division af Heal:~, Flori~a. 
Depar-:::cr.ent of Health and Rehabilitative Services. 

A. Bacteriological Quality •Colifor:n Group - areas 
cla.ssified for shel.l.fish ha.:-vest:ing, the m.ed.ia.n 
colifoT':ll MPN (Mcst Probable Number) of water shall 
net exceed 70 per lOO m.l., and 11Ct more than. lO 
percen:~ of "Che sam.~le.s sha.ll exceed an MPN of ZJO 
per lOO m.l. The fec:.al c:olifoT:ll bac:-ceria.l le1rel shall 
not exceed a median value of l4 MPN per lOO m.l. with 
net mere th.an 10 percent of 'C!l.e samples e:ceeding 
43 MPN per lOO ml. 

B. pH • pH shall not be caused to vary more than one 
(l.O) unit above or below nor.:ial pH of coastal waters 
a..s defined in se·c:.-cion 17 .. 3.0Zl and no-: m.oTe·than t:";1c
te:c:th.s (O.Z) u::a.il: above or below o.c'r.lla.l pH of open. 
wa.l:ers as d.eiined in Section li-3.0Zl and the lower 
value shall not be less tha..i:t six a.:.a.d one•ha.l: (6.S) 
and the upper value net more than eiiht a.:.a.d one-hal; 
(8.S). 

C. Dissolved Oxygen - the conc:ent~ation in all waters 
shall no~ average less than S m.g/l in. a Z4·ncu~ 
period a.nd sh.all nevE::r be l.ess ~b.a.n .:i. mg/ l. Nor::al 
d.a:.i.ly a.n.d seasonal fluc:ua-:ions above these lev·el.s 
shall be main~ained . 

. D. Odor • threshold odor ~u:nbe~ ~ot to e~:eed zi at 
60 degrees C as a daily averaie . 

C-1.3 



Class III Waters - Recreation, 
?ra~aaa~ion a.nc ~~na emen~ o: 
:ish a.n Wilali:e 

The ·fo.llowi!lg selected criteria are for class ifica ti on 
of waters ta be used for rec=eational pur?oses, including 
such body contact activities as swimming and water skiing, 
and for the maintenance of a well-balanced fish and wild
life population. All surface waters within and coastal 
waters contiguous to these basins, including' offshore 

·waters, not otherwise classified shall be classified as 
Class III; however,. waters of the open ocean shall be ~ain
tained at a dissolved orrgen level of no't less than fi'le 
(S.O) milligrams per litre (mg/l). 

A. pH - ph of receiving wa-cers shall not be caused to vary 
more than. one (l.O) unit above or below nor.nal ~H of 
predominantly freshwaters and coastal waters as.deii~eci 
in. Section li-3.0Zl; and not more than ~~a-tenths (O.Z) 
units above or below nor::a.al oH of o~en waters as defi~ed 
in Sec-:ion li·-:s.OZl; the lower value shall not be less 
than six (o.O) in. predo~ina.ntiy freshwaters or less· 
than sL~ and one-half (o.S) in predominantly ma=i~e 
waters; and the u-pper·value no-c more ca.n eight and 

B. 

one .. half ( B. S) • 

Dissolved oxygen .. in predomina.n-ely freshwaters, the 
concen-era-cion shall no-c be less than S milligrams (mg)/l . 
In predomina.n-eiy marine wa-eers, the concen-cra-cion shall 
no-c average less than S milligr-am.s (mg)/l in ~ Z4-hour 
period. and never less than 4 milligrams (mg)/l. N'or:nal 
daily attd seasonal fluc'Cuations above these levels 
shall be main-eained in both predominantly freshwaters 
and predomina.n-ely marine ~aters. 

C. Bacteriological Quality - fecal colifor::i bac-eeria shall 
not exceed a -monthly average of ZOO per 100 ml of 
sam.~le, nor exceed 400 per 100 ml of sample in 10 per· 
cent of the sa.m~les, not exceed 800 per 100 ml on any 
one day,· n'or exceed a total colifor::i bacteria count 
of l,000 per 100 ml as a mon-ehly average, nor exceed 
1,000 per 100 ml in more than ZO percent of the samples 
examined during any men-ch, nor exceed Z,400 per 100 ml 
at any ti.me. Monthly averages shall be e:cpressed as 
geometric means based on a mini:n.um of 10 sam~les t1ke~ 
oYer a 30 day period. Either MI'N or MF counts may be 
utilized. -

Policies 

Class !I and Class !II Waters 

A. Any reduct~on, i~pedance or other hyci=ologic moa~:lcation 
of stream flows should be con~idered from t~e standooi~t of 
the effect upari· the assi.inilati'fe capacity of wa-cerbadies. 

c-::.A 

• 

• 

• 



• 

• 

• 

... 

.;) . Sail conservat.ian oract.ices sue~ as r..:..~c:= an~ erosicn 
c::n'l!::'Ol l:ea..su=es to 'OTeven.t. OCllut.ion o: t.~e S:. :oh.tis 
.a.!.1rer and/or its t.Tib·ut.a:ies· f:-oI:. u;l,and: i::::ns--:::-::.c:-:!.cn 
ac::ivit.it.es should. be encouraged.. 

C. CQnse:'vat.ion of natural veget.ation and. li:it.at.icn en 
t~e am.cunt. of paved areas is encouTageci t.o ~i:!.:l.i:e 
s-ecr.:rwa.t.er. ·r.mof:. The use o: semi •pervicus paving 
is ancoura.ged.. · 

Pein~ Sou=:e Con~~ol 

A. 

c. 

o. 

--· 

-. . 

Loc:al gover...ment. sh.oul.d. .become· th.e ci.om.i:.:.a::: o:-:v'!.d.e:
o: sewage i::ollec-:icn a.nci t.:-ea.!::ten:: se?""tices a.::.r! should. 
t:ont.i:.:.ue i:.s p=og:-a.m of d.eirelopi.a.g a. :-egior...al se~.,.ase 
syst.e:r.. 

P-::! ,,., :e wa..st.ewa. -:e:' oac:!<a.ge t.Tea :::te::: : lan::s si:.cuJ.d. be 
pe:':U:-:ed. on.ly wh.ere public sys'tem.s are inacie~~.at.e 
OT u.::.ava.il.a.ble a.nd. 'OTi,ra.t.e -olan:::s should: be con.l'Utc-:ed. 
t.o th.e public sys'te; wner' th.~ la'C~er is a.d.equa:e 
and. a.vail.a.ble. · 

Per.:i-e.s should. tta'C be issued. for a.:l.Y. 'C:'eacen-: fac:.l
i'Cies, 'Che d.isc:haTges fTom: wni~h may axcee-ci the 
a.:ss"mi-la.-eive c:a;pac:ity of t.he receiving wa::e-rs a.s 
d.e~er.:.i::.ed by D!R :ad.elini pragrams. 

, , . 
All exis'Cing sewa;e tr:a'Clen~ sys~e:is shculi be 
~~gTaded 'Co the poi:.'C tha~ discharges a:e c:m~a.t:.ble 
wi-:11 -cb.e a.ssimil·a.-:i•ta capa.c::.:y of recei•ri.::.g wa::ers or 
la.nd.s, as d~ter.:z..i::ted on the basis of a.c~licable 
sta.ncia.rd.s and allowable waste loads. •• 

S.:for:S should, be az.ad.e 'l!O red.UC:!! wa.:er qu.ali:y 
d.amage caused in :he Se. Joh.n.s estua?""f by per~ 
ac't:ivi:i:es by pronibi:ion oi disc:ha:ie of u.::.~rea:=d 
was~e f=om sn;ps and. smaller cTaf-c, an~ c=n:inued ef • 
for~s tQ pTevent oil s~ills. 

~'lb.ere economically f'e::a.sible and. necessa.=-:.r, s-co:-:::i ci:-:a:..::..ag~ 
cu~falis should be located where receiv~~g waters a~e 
mes~ capable of assi:tila::..ng was~~s . 



G. Dredging except for a~proved main~enance dred&ing of 
exis-cing pub lie na.11iga t:!.on cha.n..""lels shoulC. be dis· 
couraged adjacent tc Class !I waters. Dredge spoil 

-areas should be properly designed to prevent their 
becoming mosquito breeding areas . 

H. 
. 

Disc..'l.a:rge of efiluen-: whicll. 
for 'the po-pula."tion e:;gaging 
a.:d pro-pagation of fish a.nd 
hibited. 

will cause health hazards 
in water contact suorts 
wildlife should be-~ro-. 

Non-Point SouT~9 Control 

A. 

3. 

c. 

D. 

E££or~s should be accelera:~d to rsdµce pollution 
caused by agricul-:ural rt::.nof! and t~ i~en:i=y a....~c 
reduce other non-point pollution scurces. 

I:r.::ier1ious surfaces should be limited ;o t.he minimt=1. 
pOSSible. 1N'hen im:pertiQUS paving iS USed, natural· 
drainage systa!D.S should be pro~ec~ed a:.d s-cor.::rwater 
ru:ri.ofi i::LCO:'?Crated back i:lt= the nat~ral sys-:e~. 

Storm. drainage projects shculd sim~la~e the natural 
drainair;e pa.1:-:ern as nearly a..s pcs.sible. 

Where feasible s~cr.=water rw:ioff should be delayed wit~ 
detention systems fer dispersal a.ud release a-: a rate of 
flow si:ulating the pre 4 development state • 

• 

A. ·Groundwa~er resources should be mana~ed on & long·te:-:::. 
1'sel£ SUS'ta..ined yield." ca.sis through management: oi 
withdrawal rates 1 well spacing, scur~es oi ccnta.:nina-:ion 
and lea..""age. 

B. In order to pro-cect the regional water supply, the 
drilling oi a.ll wells should- be by per.:Ut for drilling 
and operation. TAe capping, filling and plugging of 
abandoned wells shouJ.d be reauired. Valves on free 
flowing wells and the closi:lg of such valves ex:ept when 
water is in use should be re~ui:ed. 

C. Use of groundwater for indus~rial ~ooling pu=?oses 
should be discouraged '"'here suitable and. a.ciequa::e 
su:'::ace. wa t:e!"s a.re a.vaila.bl~ for -c!J.a: ?U:'"pose. 

C-lo 
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Conserra.tion a.nd re-use of cooling wa:er should. :e 
encouraged in all cases, as well as re-use o: t=ea:ed 
was~ewa~er where econcmically feasibls. 

Grcundwater recharge should.be enhanced. whe:-e fea.siole 
and desirable through ar~ificial means; i.e., detention 
dams, retention ponds, pumping during hiih flow, an~ 
swa.les. 

Dee~ well wa~er quali:y tes~s should-be conduc~ed :o 
d~~er:::a.ine the ex~en~ of salt:wa:er in~;-usion. 

Use of low volume wa~er fix~u=es should be r~~u~=ed 
fQr ~ew ~ons::i:.c~ion by the Ci~y Building Code .. 

P-:-':lt1 o s a.!.s 

The St. Johns River is a valuable envi=on:ie~:al 
resource; however, it is also a valuable eeQnomi: 
resource due ta the d.epen~ence of t.:le c!tY on 
por~ rela~~d ac~ivities. I~ order ~= reeQgni~e 
ue dual u.ses a:f 'the river, the Depa.rt.::::.en: 0£ 
!llvironm.en~al Aegula~ion shcul~ be enccuraied to 
expand 'the definition of Cla$s !II wai:ers in por't 
areas so tha~ the watar quality s~a.nd.a=-is do no't 
unduly <iiscaura.ge or res"Cric't economic a.c:i:i •ri tY. 

Review reccmmenda~ions oi th~ sta~e r~gar~!:g co~~=ol 
of ~cn-poi:a.~ sou~ces of wa~er po~lu~ion (208). 

:E.:lcourage and a.ssis-: in the d.evelol'mant. o"E a plan 
whic:l:t will consi~er 'Cb.e St. Johns River es'tuari:e 
e~osys~em and its reac~ion to an increase or 
decrease 0£ freshwa:er in~rodu~'t!on. 

E..:icourage the development by USGS and other con· 
cer:ied agencies of a com~uter model to p~edic~ 
clla.nges in wa~er quali:y and qua.nti:y !or g"'!"ou..~d
wa~er, sur:ace wateT a.nd es~~arine sys~~ms . 

.Encou=age s~udies by USGS and other conc~t":'l.ed 
agencies to deter:tine source a.nd ra:e of movemen: 
of saline wate~ in :.!le aquifer. 

E.:l.courag~ studies by USGS and other c:nce?""::.ed 
agencies on ~he ef:ec~ of uTbar.i:a:ion on su~~ace 
an~ g=ound~a~er su~plies . 



Enc:ot::::'a<;e t::.::.e St. J'or ..... '"'!s a.:.·.re.: Wat:.e.: Ma:."'!a<;em.er..-:: Ois
t::ict t: ~el? ft:.:;d wate.: ::a.na<;e.ment stuC.:.es • 

• • !:c:u:ac;-e q::eat:.:e.: c:::ope..:at.:.cn bet"..ree:c. tl:.e St. J'oh..'"'!s 
!..ive= Water M.ana<;ement Oist=!ct,. tlle CO=?s 0£ 
enqi.n.ee..:s, aSGS, 0%R a:c.d local aqenc!es i:'! cevelop
ment of wate..: plans. 

.. 
-. .. :.. 

' . 
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S~'tS IT IVE A.R.E..il.S 

Areas of Jacksonville where measures should be t:.a.ken 
to encourage cons•rtation of i:n~or~a.n-: na~ural resources 
and the fw:.c-:ion that they provide should be designated 
sensitive a.!eas. Sensitive a.rea..s may include: 

l. Areas of unique, scarce, fragile or vu.lneTable 
natural habitat, physical feature, historical 
sig:l.i:icanc:e, cultural value a..~d scenic i:npcr~a.nc~. 

Z. Areas of high na:tura.l proci:uc.i:i •.ri t7 o :' es sen ~ial 
habita't for livi:ig resourc9s, includ~i fish, 
wilcili.fe a.nd the va.riou:s tro'tlic levels in the 
feed web critical tQ their well-pei.:l.g. 

- -

Z. Areas 0£ subs'ta.n'tia.l recrea:tiona.l value a.nd/ or _ 
oppor~ey. 

4. Areas where developmen'ts a.nd facilitites are 
dependen't upon the u'tili:•~ion of or access tc 
cca.si:al wai:·ers. The im:pa.c-:.s of por-: a.c-:ivi ti :es 
&re dis<=".used in the Economic Elemeni: a.nd Land 
Use Element of the ZOOS Com~rehensive Plan. 

S~ Area..:s 0£ urban ccnc:ant":"ation where shoreline 
u~ili:ai:ion and other water eses are highly 
com'P~!t:i ti ve. 

6. Areas of significant ha:ard i! developed, due to 
sue:=:.. fac:-:ors as stor.:Ls·, floods a.nd. erosion. 

1. Areas needed to protec:~, aia.intain or replenish 
lands or resources, including flood ha:ard 
areas and sand dunes and beaches . 



Goals and Cbiec-eives· 

Goal I 

To enhance and conserve natural areas, wildlife habi
tats, fisheries resources, air and water quality and other 
renewable and non-renewable resources. 

Obiective A. Study the ecological character of 
Jacksonville ana delineate Sensitive Areas in detail. 

Obi ec'ti'te B. Protec't the iraluabie fu.nc:'tions o= 
wetlancs, estuaries and submerged lands including the 
territorial sea, by main'taining the integrity of vegeta
tion and hyd=olo~ic syste~s. 

Obiective C. Protec't the valuable ft:n.ctions of beaches 
and dunes cy ma:...::1.1:aining the in"teg:-ity of those systems. 

Obiec-cive D. Reduce declines in and increase the 
productiv1ty potential of environm.en'tal resources. 

Goal II. 
• 

To encourage greater ;ompatibility bet~een the land 
development process and the natural environment. 

~ . 
Obiective A. · E.:ih.anc:e and i:onserve areas of envirorunental 

sensit:.v'l.ty, wnile per.::iitting development that •.will hold eco
logical alterations to acceptable levels. 

Obiective B. Enhance the quality of development by 
controlling tAe encroachment of urbani:ation on lands poorly 
suited for development. · 

Objecti're C. Promote and su-o"Cort the es-cablishme·nt and 
main-cenance o~ pleasan-c, health:Eui" SUI'"!"ounding_s in which. the 
man·macie environmen't is com-oatible with nat:iral rescur:=es 
and amenities. · 

• 

• 

• 
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Objec-:ive D. U:~li:e ~a:u=al resources 
sha~e ~=~an ~eveloomen: ~a-:~e~s a.: oo:~ :~e 
commt.:.:i:;.· neiihbolihooci sca.:.es. 

--,___ 

for 
Objec-ci•re E. Plrn for and. ~TOVJ.c.e a.iieauate o~-oor-::i..~i:y 

ec.:no:nic c.evelopt1en: cc.n.sis-;en-; wi:;i :-esou=ce ilmi-:a-:io1ls--.-

Objec'Cive F. In~egra~e envi:on.me~tal a..~d economic 
consic.eratl.on in-:o Jacksonville's decision·making p:-ocess 
i.:. o:-;.e-: to :a.~i::i:e ~~e be:efi :s de:-i .,,ed :=-:c. ::ie~-1 
deve lopmeh 1:. 

Obiec-:i'le G. 
C.e"telo?m.en.-: a:-aa.s. 

Obj ec-:i~re H. RaG:.:.cs or u-:-e-..re~t. loss o: p~~pe~-:7 a::: 
lives ~•.a.J.Q m.ay resu..lt f:-om a..3.-:ural. d.isas~e:-. 

Obiec-:ive r. -E:lc::urage :ultiple u.ses o: en•ri:-on:::e::.-:a.l 
resources •- ,,.,.nere•rer possible. 

Objec-eive .J. Review all d.evelo~men': pTo-posals to insure 
cl1a-e c.evelo~men1: occ:urs acc=rding to es-eablished cTiteria, 
sue~ as ~e exis~~g rlcodplain Ordi.:a.nce. 

Obie-<:-:iire ~- Mon.!-:o-r public 11c-eic~.s on a.p-plica.-::..:~ :: 
tAe Ccrps o: .c.:gi.:ieers for Fel":li~s. 

t. 

Gaal !!! 

To il:tcrease ci ti: en 
envi:omnental resou=ces. 

,., .. --~,..~ ... a .... o ... 
r~- •·-~: •- ..., C.ecisions 

Obiec'tive A. Ac~~i=~ a::.d aisse~i~ate basic k~owlec;~ 
and i.;:.:o r.na. t.:.on c.once:-=.~~g C..::.e en.'ri::nm.en-: and :lle ways .i.~ 
wn.:.c~ i~ inay be u..seci. to bene£it ti:.e ·citi:ens o: Jac!<son·1:..:.:e. 

Ob i~~- ... ,~~ P-~·~~~ 4 ~easu-4S :~- -4 so1·r~~~ ,.. __ .:,:--~ d_...._r,..,_ .._ Q. ,...-'-I.-~~....., e- ...,,_.~ ...,._ "'19 --...-=mi.._ ....... .., ...... ____ _ 

~ ..... d ""'- 4't~n---~ -0- 4 ""- .. a. 1 ,..on.: 1 .;,..-s ·•h.;,..t- a.-.;-e ou- o.: ----· ~" ":' - - - ... w ......... =t :' I.., - .... - - ~ ~ ~ .. - - - 't ... -..... .. - ~ - - loo.,"""" ..... 

pei:i-:ion be'C".-1ee:i uses ~::..ci. ~sers o: e-:::ri:-on::i.e:~.--:a: rescu:~.es. 

,-~.,, 

... --
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A. The enYi:-onm.en::a.l i:n:clica:::ions of a proposed dev-elopm.en~ 
should be considered

4

as par~ 0£ t.he revi:w process.oi ~he 
c:i ty. 

B. New techniques should be developed to provide legal 
protection for tile area's natural resources as 
designated witilin t~e Com~rehensive Plan. 

C. All costs for res~cring ~n~iron:menta.lly da.maged a:eas 
shculd oe im:posed, inso£ar as possible, u~on ::~ose 
persons declared responsible. 

The following a:e land and water a:ea.s ~~clucled i~ t..~e 
Sensi'ti'te A::-eas C.a.t:egor"f. See Maps l, Z, :S and. 4 foT' ge:::.e:-al 
location of these areas. 

Selec~ed Coas~al rTida.1) 
Marshes 

Tidal ~arshes are low c:aa.s~al we~la.nd areas covered by 
grassy salt tclera.nt veie~atian subje~~ ~= ~id.a.l ac~ions. 
These marshes occur generally in t.he ucr~eastern one-!if~h 
of t.he cow:::c7. r.aey also occ:ur a.long. ue Nassau Rive:", the 
Intracoas~al Wa~erway (sou'C!l. of tile St. Joh:s River) a..~d at 
Mill CQve. Map l shews tile lcca~ion Qf 'Cb..ese a.:eas. 

The sta~e defines tidal marshes as t~ose a.:eas capable 
of su~~or~!ni salt toleTa.:i:Lt ~egeta~ion. Salt ~arshes may 
also be ident:i!ied a.s the soil seTies Tison!a. · 

Suitable Ac-:i'ritv/Use 

Pro~agation of marine life; wildlife refuges; hurric:w~e 
bu££er and shoreline stabili:at:ian; r.m.of= retention areas; 
scenic resources. 

The coas~al marshes should be maintained in t.!leir 
natural state exc:e~~ for critical uses from which the 
g~neral public will receiYe benefi:. 

C_,, .... 
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APPENDIX C 

EP TOXICITY DATA 



Laboratory No. 

TECHNICAL SERVlCES, INC. 
ENVIRONMENTAL CONSULTANTS - INDUSTRIAL CHE~.11STS 

105 STOCKTON STREq - P.O. eox 52229 
JACKSONVILLE. FLORIDA 32201 

(904) 353-5761 

37562 :-rove:oer 17, , 19.....:3::.;:0:..___ 

Sample ot _____ c: ... i ... µ,;.i•d.;.."'i.i"'.__----------

Date Recaived ___ ..,O;:,,,C.::..l:0:.1..bl:!;e:a,;""-'8"-. _.l..,9.,.80..:.0'--------

For 

Marks: 

Comndi::;g Officer .. Sguthen Division, !Iava.l Facili:::.es Engineering 
Command, P.a. Box l006a, C~arleston, South Carolina 29411 

Cont=act #N6246i-80-C-0464 
Cl::.RTTFICATE OF 4N.4!..YS!S C!!=! '!'EST~ 

Dry sludge, Naval Air Station 
Jacksonville, Florida 

EPA Ex:raction P~ocedure Toxicity Iests 

!ndri:, pg/1 
Li.i:uiaAe, p.g/1 
Met.l::r.oxyc:hlor, ;ig/l 
To:a-phene, )J.g/l 
2,4-D, ;ig/1 
2.4-5-TP Silve.x, ,t.ig/l 

Arsenic, mg/l 
Barium, mg/l 
Cadmium, mg/l 
Chromium, mg/l 
Lead, mg/l 
:-!c~i.u..i.y, ~/l 
Selenium, mg/l 
Silver, mg/l 

Re~peet~ully submit:ed. 

l 
l 
5 
3 
l 
o • .s 

0.013 
o.:4 

·0.073 
O • .Sl 
O.OSl 

<.0002 
(a .01 . 

0.022 

• 

• 
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•• Table,;- Tocal composition of NAS dry sewage sludge, 8/80 
f 

Factor Tank Number Mean 
835 836 837 838 

Water, % 21.4 21. 8 14.l 92.1 

pH 5.8 6~8 7.2 7.3 7.0 

Nitrogen, .,. 
I• 4.22 4.69 4.46 4.75 4.53 

Cadmium, ppm 241 270 311 261 271 

C?l.rom.ium, ppm 18,900 21,300 17,000 18,000 18,800 

Copper, ppm 585 555 628 510 570 

Barium, ppm 1,100. 890 1,120 850 95'0 

!iercury,ppm 2.8 3.1 2.4 2.2 2. 6 

Manganese, ppm 365 390 380 480 404 

Nick.el, ppm 105 112 100 117 109 

Lead, ppm 975 1,030 1,030 1,240 1,070 

Pocassium, ppm 2.,200 2,450 2,180 2,590 2,360 

• Selenium, ppm 0.43 o. 72 o. 31 0.17 0.41 

Silver, ppm 72 73 82 83 79 

Sodium, ppm. 500 1,280 845 l,330 989 

Zinc:, ppm 939 780 938 804 865 

Arsenic, ppni · 3.4 4.0 4.0 2.9 4.6 

Ignition loss, % 60.8 68.2 65.7 72.l 66.7 

Analysis by J. G. A. Fiskell and Analyeic Research Laboratory, 

Soil Science Deparauene, University of Florida, Gainesville, 32611 • 

• s 
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